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related to education
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_— Abstract

5 PR \ -
- / \ - .
. e .

Ld - El

This paper is tlie last in a series ofefour reports that documerit the achieve-

- ment monitoring component of a thgfe-year stddy on the acquisition of

- - -

addition-subtraction problem-solving skills by young children. A set of

performance objectives contained in or ancillary to ten imstructional units -

& .

.on sentence-writing for verbal problems and algorithms specitied test -t

content. Tests measuring group progress toward these objectives were ad- -
— . .

F_/P ministered after each unit. Data for th Eeﬁts-given—aEEer—the—;wo_units

- .4

_covered in the fall semester of grade 3 are presented in this paper. The \.
ascores for each objective, developed using matrix sampling procedures, in~ -
- - - dicated mastery of addition and subtraction without reg;oopiné, mastery of

the additioq algorithm for numbers 0-99 and near-mastery of the subtraction

n

_ ‘d} _ algorittm for numbers 0-99. These results reflecte3 the instructional emphasis.

- There was marked improvement on several of the RfOb em~solving 099 and = " - - .

. -
sentence-writing 0-99 objectives not previously mastered though only one of :

T M

e i these objectives was actually mastered. With the -exception of the ‘subt-
join-~addend sentence~writing 0*20-objective, progress (or maintenance) on the

» " objectives assoclated with the numbers 0~20 was excellent. R S,

-‘,-« -




. . “ -Introduction .o ' .f

The*Mathematics Work Grouah2£>the Wisconsin Center for EdﬁtationsRef

) seérch is ﬁ}eseﬁtly céndch}ng,d program of research‘focusgd gn children's - S
* . . ' i ’ - ‘ L ) / ot

acquisition of concepts and skills related to addition and-subtrggt%ir of

'; whole numbers. A major aim of mathdhaticai instruction iq to gnﬁblé

students to acquire concepts and skills requisite for, sdiving oroblems of ™

¥

f. many types. A goal of our current research is to understand how pedagogi- ; e o
cal and psycholpgical factOrs are related to their acquisf;fon. ) ~ ) i
The—&ueeEselétinnahip_gg_gggil_gerformance on, seledted qxithmetic . '
. ) skills, puplil cognitive proceSSes, instruc??bnsl msterials, and teachers! - ‘ ) ;
S classroom behaviors is depicted in Fi;ure 1. Using this frameuor%, ve .. .
are proceeding to: ': ad L {. h : : ' :_t'

-~

1. identify important, addition and subtraction skills;

review pgst empirical data or collect ney dats Bn these

-~ . [ . . .

skills; ' L

. . . . . -

»

3. re-examine these mathematical skills and hypothesize how they .« -

* .

- are related to underlying cognitive 3k11135-““

R . D Lt ] : . ] A

- ; - 4 4. examine the instructional materials designed to ‘teach these ) .
s - N - . K . . “- ) . :-. X

A skills; and - o0 . ) ) ML
* . 5. 'cgnduct 8 serles of empirical studies on the sppropriateness o ‘QQ
of ﬁarticuiar teacher claé;roam béﬁaviors, the appropriateness .

*~f instructicnal materidls, and the. relationship of specific . ' ) ét '

cognitive skills to mathematicsl skills. - .
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- Thé work of the Hathematics uork Group is built around the conceptual

framework exemplified in Pigure 1. The empirical and theoretical investi-

- "

. gacions generally involve two or more of the factors. depicted and have -

been organized-into four major categories., These are a conceptual paper

M L - -

series, a set of short emp1r1c81 studies, a major longitudinal study, and

[
-

_ ;--ﬂan invitational conference’ of scholars. P

Thjs paper 1s one of a series of’summary reports from the 1ongitudina1
Y -
study. Approximately 180 students in three aehools were identifieo as sub~ }

jects for tho studyﬂ One School‘with'aﬁfuc-ﬁﬁ students chose not. to con-
. ¥ %
tinue ihto,the second year of the study. . Thus, about 120 children were

- . - b
followed for three school years. Pupil performance was 95533;:d in aeveral

Jsys - \§

1. Individga}rinterviews.® At severai. times during each'achool

- L y ’ . . -
year, individual children were, administered a set of probIEm
tasks ‘dedling with addition and subtraction. The'interviewefw'
: - 4 " . R
_attempted to agcerpain:the cpild%ﬁ%'s solution strategy,

correctness of answer, type of errors made, and mpdeling = . '

. » " . "‘
. procedures. . R . "

-2, Group-administered paper—and-pencil tests. There were twoz‘

' |
categories of tedts: . _ . :

a. Achlevement monitoring. - fhese tests(//asured-pupil'

e @ .
progreaa towgrd a get of performancé objectivea con- T
- ' L
taihed in the Initructional materiala. By means.of T .

K maft&x_sampling procedures, estimates were.made of -f :_'

.. _§roup performance: Achievement monitoring ‘_‘tes.ts were




-

L]

- - . given shortly after the completion of the instructional

units related to arithmetic objectives. .

b. Topic inventories. TheSe were very short tests that -

; i measured pupil progress toward mastery of the objectives -
) B o of a specific instructional-unit or topic. -Every quject e
. took the same test, resulting in a measure of indiv;&pal
. performance.. ‘ ' . )
-~ ﬁach topic inventory was given oniy on¢e, providing a measure of performance L
) ’ on. & few objectlves at a single point in time, in_oontrast:"there wete re- \ i e

e eareijdminiﬂrand.ona of the same achievement monitoring test, in drder

7 to examine change in performance over time on a broad set of objecti&es.
. « Instruction and classroom environment were assessed by direct class- , -
' °.ron obseryation of teacher actionh, pupil bgggyiogs;“&ni_inatrnctional- - - 9‘,T“f“
T:}-- ; materiale. .A trained observer was, Pres?ﬂfngfh Qay the Anstructional -~ %;
';“J*’“_"mj 'unita:“or topics, &égzl;é with ar;thmetic objectives were used. Organiza- ’

. b

tional and'grouping measures were noted, along with interactions between

.teacher and pupils and among pupils. Measures of pupil engaged time were

- 4‘)';'

~% 4. estimated by observing six target students.- ‘ N

. e The purpose of this paper is to report the administration of and re=-

sults for the achlevement monitoring tests given to grade 3 students during

_the_-all—sﬁmmmmg_b_rd_year of the study in the period October 1980 *"i’j‘

N ; through December 1980 The tests were administered following inStruction . )

_,;_,*__Jn_th -Ltwo altorighm topics (A-3 and A—&).' The paper has four major sections- L
background information on ;Le Bubjects and instructional naterials, descrip- ""

.. tion of the three-year achievement,monitoring plan and the tests, report of




-

the data collection procedures, and discussion of the results. Samples
~of the tests: administrator's manuals, and complete item and test statis-

tics appear in the appendices.

~

Background Information

1heckubjggggdggggaLZQ_nhird-g:ade—students—in—sii“ﬁla§ses from two ele-

-

mentary schools in predominantly middle class areas. These gstudents were '

> subjects for the étudy in grades one and two as well,

‘Curriculum Materials and Iastructiomal Obiectives

Each of the schools ysed as their mathematics curriculum the Develop-

-

ing Mdthemat@ﬁal Processes {DMP) program (Romberé, Harvey, Moser, & .

Mcntgomety, 1974). Ten new instéuctiaﬁat‘ruptcs—un—additien—sabﬁ;ae%ionW

“to be integrated into the regular DMP sequence of topics, had been devel-

_ oped for ﬁhe three~year study. The topies covered during grade 1 (S-1,
5-2, and S-3) w;;e_;é;zznce-writing topics; three more sent;nce-writing
topics (S-4, S-3, and S-6) which further developed the same objactives
were cogplgted in the fall semester of grade 2,& For thg spring semester

of grade 2 and.first months of grade 3, four algorithm topics (A~1 through

A-4) were taught. TInstruction in other DMP topics was carried out as

ugual in all three grades, except for topics replaced by the ten special.

: ‘
topics. ’ :

The ullimate goal of the ten topics was that children develop effi-"

cient problem-solving behavior in addition and subtraction problem situa-

tions. The specific goals believed to reshlt in this behavior are the
]

O




ability to symbolize verbal problems in the form of written addition or

subtraction sentences and tt< ability to retrieve addition and subtraction

"facts" and/or use addition-suotractiou algorithns. y | - - -
The content of the four algorithm topics, the'latter two of whichﬁ . - i

were taught in the fall semester of grade 3, is summarized here: C—

%opic A-1. This topic introduced oddition and subtraction of two-

digit numbers with computation that involved no regrouping or renaming. .

The types of verbal problems covered in the six sentence-writing tOpics P —
(joining, separating, and comparison) were presented again using tﬂo—digit
numbers (see Buchanan & Romberg, 1982a). The problems were again analyzed

» .
using the part-part-whole chart, and horizontal and vertical sentences

which represented the problems were written and,solved. Computation with

_— o —

— - E}

two-digit numbers not associated with verbal problems was also practiced.

"~ troduced, including problems with a two—digit and-a one-dig;t.number. The__h_iw_ R

‘introduced and practiced both with and without a verbal problem context.

Topic A-2. Two-digit addition problems requiring regrouping were in-

addition algorithm was practiced both with problems arising from vexbal
situations and in isolation. Two-digit subtraction without regrouping was

reviewed.

ogic A-3. Two-digit subtraction problems requiring regrouping were o

3

Problems containing a two-digit and a one-digit number were also included,

‘‘‘ — —— e r—— T e e

Tho~inverse—;e1ationsﬁlp_Betueen_additio__end subtraction was covered and .

the additionvalgorithm was practiced.

! . L% )

Topic A—&. The content of the preceding topics was reviewed. FProblems .

_with three sddends were introduced. e e

L 15




-]

- " - . »
The skills covered if these four topics were expressed formally by |

toe f;‘lowing igetructiongl objectives common to all:l -
1. Given an open addition'er subtraction situation involving the .
numbers 0-99, writes a Sentence teat represents the situatiom. .
2. Given two pumbers,é%ose sum is 0-99, computes their sum. -
3. Given two numbers 0-99, computes their difference.
0f the many objectiees included in the regular DMP topiee taught in

the graﬂe 4 spring semester, bnly thoee which developed the notions of

numerousness, ordering, and Place value for the numbers 0-99 were essen-

tial in terms of the present atudy, since this content was prerequisite -
to the objectives of the algoritim topics. These prerequisite objectives ° -

yere;

1. Given a set of 0-99 objects (or the spoken number),-represenrs

the numerousnesa of that set by Gritiﬂg the appropriate number.

it in expanded/compact notation: ¥ . * !
Ll s "
, ‘o . v . 2
"~ Ipstruetion T 777 SRR o - . R —
jnstruction 3  se algorithm topics A-3 and A-4 oceurred in the period

5. Given & number 0-09, represents it physically or pictorially.

- e - S

3. Given a set of numbers 0-99, orders thenm. . . ,
. |

|

4. Given a number 0-99 writen in compact/expanded notation, writes . ..

- - - -
- PR ’

r

from September 1980  Jecember 1980, The topic pertaining to numerousness,

ordering, and place volue for the numbers 0-~99 had been completed in grade 2

-




just before A-1l. -The reachers cooperated with the request that the ;ﬁo é
tonics be Eaughf according to the specifications in the instructional materiais.

The mathematics classes were homogeneously g¥ouped at school 1 intd
four levels. The two c{gsses in school 3 were heterogeneously grouped, . Loal
’ (ééhool 2 did not participate in the study after the first year.)

The time allowed for mathematics was:

v school 1, four classes' 60~minute periods twice a week A' ) i

) . - 40=ninuvte péiiods three times a week

e L =i - JE— -_f___ 4 5
school 3, two-classes.’ ?‘35—minute_periods daily_- = L ]

It had been 5uggested that each topic be’covered in about three weeks. The -
actual range:of time spent hy the six classes appears in Table 1 antt in- - .-
dicates that on the average classes spent a week more than the recommended

e —— o s . F= kel

time_on -3 and_a_wsck les _han_;he ré‘ﬁﬂMEﬂdEd—time—on—A-AT——Sinpe_lhgxe__

was much yariability;among_c.asses_in_the_amount_nﬁ.timg_pﬂr topic, intereét-

ing relationships to achievement might be demonstrated. However, no'attempt

] : 3 -

to do so will be made in-this—roport -which- is concerned with performance of - =

the total population. .

~ Achievement Monitoring Plan and Tests __i -

Ovefvieﬁ of the Three-Year Plan

Figure 2 presents an overview Of the achievement monitoring plan for

A —aan - ~

the three years of the study. All objectives on which performance was

assessed_are listed in_abbreviated form with an indication of the points

in time when instruction ocourred, when mastery was expected, and when ¢

.‘? + - -
- Ny
L4 o . - - [

’ . ! - ™

17

—_—— . P ——




)‘.l * o IR
- ; B 9
1
. . ’ - ;
- Table 1 —— e =
1 iy
. Time Spent on Instruction in Algorithii Topics '
; - - - R - }_"’ ’ : “‘ TR e e - ---_——--.
Topic Min imum . Average Maximum . ]
-y 4 b + -
- ) A ) , . \
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~through A-4). Achlevement was assessed a minimum of four times and a

11

L]

-

" achievement was monitored. " The a¢hedﬁié,cailgd for 11 test times: the

-

_baaeii;E_EEEE_ﬁhH_Effﬁﬁfﬁﬁfter each instrdFtional topic.
Folloﬁing_tﬁe‘geéerai rule that objectives.should be asseasedfboth-
prior.to and following inatguction, yet avoiding test situations which
would be overly frustrating or extremely easy %or the gtudents, four over-
lépp;qg test p?riodglye?g_idgngified and objectives added to.ér dropped

from-the achievement monitoriqg schedule?accordingly. The four test .

‘perlods covered the middle of grade 1 to the end of grade luibaééiine__ - *:1
° _ . - - - y-

5 Ehgough S-S)} the middle of grade 1 to the middle of grade 2 (baseline ) * e

through 5=6), the beginning of grade 2 to thé middle of grade 3 (S~4._ _ . _

- = m—

through A-4), and the middle of grade 1 to the middle of grade 3 (S-1 - .

maximum of 11 times per objective. ) LT

Ip order to iimit the time any student spent in a testing situation

and yet‘té_ggphgr a maximum amount of information about progress tbward .

L]

each objective, a matrix ;amﬁling plan based on earlier work In this area

]

was followed (Romberg & Brasweil, i973). All students in each class Were—— — - — %
agsigned randomly to one of three test groups. Each test group was then

- , B R et — — e o ’ ’ - y
assigned-one of three test forms for eath administration perlod. Each T

objéﬁfiGE wﬁs‘féﬁf&seﬁgéﬁﬂﬁﬁ items on at least two and usually all -three - Dt
of the test forms. description of the tests is given in the .following S -

section. ; : ST o .

The objectives included the achievement monitoring prégram were o -




-

- ' B - ')_ . . - -
— - A toplcs, (2) instructional objectives for the S and A topics, and (3) non-
: . instructional objectives. The noninstructional objectives pettained~to

skills which)were not formally taught in the regular DMP program or the e T

$ and A ‘topics. ' However, since there was potentially a relationship . : S

between gtowth in these skills and progress on the fdrﬁal insttuctiohal -~
objectives, they were included in the test ptogtam. The noninstructional -
LV S
1

R - -

" skills wete,'"""' . @ _ . .- ) o

R 1. problem-solving 0-20 and 0-99

2, counting on and counting back

3. recall of basic addition=subtraction facts-under a speeded

e -test -condition. - 7 . . —--- - - ; - - -~ ---.ﬁ—---»-'—:-- -
4. use of addition-subttactiah‘aigotithms under “a timed-test _ ;-"_h ) : -
condition . : - A

< -

The problem~solvisg objectives were created for achievement monitoring R

because the instructional objectives stated for the S and A topics speci-

fied sehtence-writing skills and open sentenceialgotifhﬁi&‘!ktits—as“dts-

~-—--creteinhjectiggs_hgt_aid not actually express in another ob{ectiVe the - e

ability to integrate these skills in ptoblem-solving situa&iohs Assess-

L

ment of problem-solving per se was algo of interest because the data .. T
f - s
paralleled that gatheted in-the individual interview component of the :

. study. . ,I . . : ) ) ‘ 5

The objectives were also srganized in terms of general mathematical,

content areas such as- numerousness, btdering, and open sentences. (See‘q : _}%;

Figufe 2.) Each of these areas represented what may be’ thought of ag a -

composite objective. * For e§amp1e, in the drea pf“numerpnsness, there




_formed a composite objective called numerousness. The compoaite objectives . .,

" peduce the nunber of variables. In the present paper, the discussign pri-
: marily concerns individual objectives. . //“/ .

— The sentence—writing objectives ‘were stated as composite objectives

gathered and analyzed in jterms of problem type. ' ' ¢

" Objectives Assessed in Grade 3 . . . ) . L

L ——

__.was an individual objective related to writins 0~-99 and another objective

for representing 0-99; when these two dbjoctives ware treaEEEﬁag‘one, they T o s
\ - R .

will be used in later’ analyses in which aggregate data are desirable to

+ - ST -

‘ e

1n the instructional materialsy that 1is, there was no explicit bréakdown

into individual objectives® for each problem type, such as joining, sepsrat-

ins and comparison. For two reasons, the sentence-writing objectives Jere ! .8
broken do?E“into several discrete objectives, each reflecting a different - ;-~ . ;g
problem situation: }1;sc{'£ﬁé'65£15u§ probleii situations were introduced ’ _ ;;
at’ aifferent points in the Seqyence of "sentence-writing topics; second, \ -8
A —

and more importantly, the achievement monitoring data will eventually be

integrated with data from the_interview component of the study which was .

The prerequisite instructional objectives and the instructional ob- e
P & . :F' ) - N - . -
jectives for the A topics included in the test program for grade 3

9

were stated id fuli“Iﬁ“Ehgﬁ{i:gfI::ction. The sentence-writing
objective for the 5 topics was a assessed, though the two open sentencew-- i
objectives for these topics were dropped after S-6. Instructiod\for these

three objectlveg lad been completed at S=6 and the open sentence objectives

had leen mastered;.howeqer, three of the six verbal problem types (subt- “« Lo

-




e

-3

-

L]

_“5_;:Htﬁ“ls solvable by using either additien or subtraction, writes a

part part wholeladdepd, comparison, and éubt-join-addend) for-sentence- .

- writing with numbers 0-20 had not’ been mastered after A-2.{See Buchanan &
. ¢ ‘ ¢ L :

*

i . Romberyg;- 1982a). ‘The sentence-writing obiective is: : IS

- - -

*

Given 4n open probleﬁ situation 1nvoluih8‘the nuimbers 0-~20 that Y
P '

- . _‘___ ] . _ -‘-— . QI ]
sentence that represents the situation: : : .

The nonins;rucrional skillsﬂferuﬁroblem-solving, recall of basic

- facts under a speeded test conditiom, and use of additibn and subtraction
algorithms under a free response timed condltion yere assessed tﬁ?oughout
this ?haee of the achievement moniteriné._ Counting was not assessed
_after $-6. The 34 in&ividual objectives assessed In grade é-eré ﬁarked\ﬁ_
. witﬁ an asterisk in Fighre 2 and are summerired in Tabile 2.1 ' .
-. Mastery erpectations were established for the prerequisire andNS and

A instructional objectives. The numerousness, ordering,. and place value

objective;-f5f the numbeg559:29 were to be mastered just before the first
. - —— N T . ’ e—
A topic; that is, mastery had been expected- at the A-1 test time,

Magtery of the sentence—qriting objectives for numbers-O-ZO had been .
anticipated after the completion of S-6 as “explained above. It was . -
] Lo ' ’

anticipated that the three instructional objectives for addition and ,

subtraction aléorithms and sentence-wrifing for numbers 0-99 would be

mastcéred upon completion ‘of A-4,

1After the original sphcificétion of noninstructional objectives, it was
decided to add 3-digit numbers (objectives) to the algorithm timed sub-
tests and also to subdivide the timed test objectives according to cri-
teria such as whether or not regrouping was required; therefore, the
final number of objectives was > 34, . :




add-simple joining
subt-simple separaping
subt-part part whole-addend
add-part part whole
subt-comparison
Sl*bt-}nil‘!‘?addend .

? 15 ’
Table 2 T L :
. Objectives Assessed in Crade 3 . eg
. " . o . e N k2
' ~ - .
Numercousness Problem~solving 0-20 Tl
writes 0-99 add-simple joining T
represents (-99 o subt-simple separating ¥ g
' gubt-part part whole-addend P
Ordeving, Place Value add-part-partéwhoiehxx : ’
vrdering 0~99 subt~comparisong ~
notation 0-79 subt=-join-addend ““R\E; .
i . . TN ..
Sentence~writing 0-20 Prﬁblem~36fving 0-99 ‘. “‘x\\\; A .
L Ne

“entonce=writing 0~99Y
ndd-simple joining
subt=-simple separating
subt-part part whole-addend
add-part part whole -
 subt~comparison
subt-join-addend

=3

s

-

add-simple joining-
subt-simple separating
subt~part part whole-addend -
add=-part part whole
subt-comparison
subt-jolp-addend

glgorithms
add 0-99°
subt 0-99

Basic Facts Recall--Speeded Testé°
add 0-20 '

., subt 0-20

Algorithms~~Timed ‘I'esta
add 0-99 . .
subt 0-99 » .

L]
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, ‘I‘h’ere waere €o specific predictions for time of mastery for the 'non- \f-,
L instructional oL;cctxves, however, it was anticipated that oerformance ) ‘:
N ) : . on the recal and’ problem-solving skﬁlls for numbersﬂo-%o would be related ‘a .
3 to growtnlon-the:open sentence and sentence—writing 0-20'objectives. _ '-

Similarly, 1t was prestmed that problem-solving skills fo. numbers,0-99

- . -
Ll - ' . . - - -

. and algorithmi¢ performance wunder timed conditions would be related to

‘ " status-on the regular objectives of the A toples., Sy 3
. 2 1 * . . . )
,Descriptlon of the Teers . ‘ a . S

- * - - .

s Three forms (3, v,sw) of a 40-minute paper-and*pencil test were“ ..

- \ %
deveJoped for thP fall ‘semester of grade 3 (and spring semester of‘gradg 2),..:3 T

A /

eacn'form had six subtests, The majgr subtest contained 14 multiple-cholce

» items covering all bbjectives'ro be assessed except fb} facts recall gspeeded)'

. . . . .
3 * »t . ¥

. _ and algorithms (t1med) The second subtest measured performance on the
3 t - LI
sentence-writing 0-20’and 0-99 objectives in a free-resﬁonse context. o

-

e . (These ohgectives were also included in‘the multiple-choicn-test ). Two : o S

LI &

subtests as§essed recall of addition and subtraction facts under speeded "

e

: test cqndiﬁ%pns. The final two subttsts asséssed addition and Subtraction

-

. algoritﬁm profic1encylunder timed conditions. Coples of the tests and - ‘ L

"
- -

admin”%trator s manuals\are in Appenddx A a discussion of the test deVelop-

¥ -

o ment for all three years of. the study appears elsewhere (Buchanan & RomBergl

. ) . a ‘- o ’ . e )
. 1982b). . _ ‘ N Co et

y ’ ¥ - n . G
Multipie-choice subtest An outline ot the content of each form of -- 7.. .-

.

G . i .
‘ the multiplewchoice subtest appears in Table 3. Each objective in the
areas of numerousness,.ordening/place value, and algorithms (not timed) g .l'-- ,:
] 3 . ot
was, represented by cne multiple-choice item on’ eve;, test form, i.e., )

- .

. three ‘1tems altogerher per objective. " - : . ;}-

- . —26 S

) o ) : ; .
LS . . . . . I




subt-join-addend 11-~15

subt~-part part whole-addend
Ll

. A L

-

T « o e ' = - et — ; ’ e
s . © .
A ) Tabl.‘é.; L] °
.0utline of Multiple-choice Subtest Items
_._Item 1D? . FermU . - .. i PN~ ___ _FormW
' 1c— +  Nugerousness ' Numerousness - Numerousness i
o writes 0-99. ’ - =" writes 0-99° o Twrites 0-99
2D - Nimerousness . Numerousness Numerousness
represents 0-99 represents 0-99 represents 0-99 ;
38 ° Problem=solving 0-20 (A} Problem-solving 0-20 (A) Problem-solving 0-20 (A) .
) - subt-simple separating 11-15- subt-comparison 11-15 add-part part whole 11-15
4F Problem-solving 0-99_ (A) Problem-solving 0-99 (A) " Problemmsolving 0-99 (A)
subt-comparison-P-QQ add-pgrtﬂsg;;thdle.O—Qg subt-simple separating 0-99
5G *  Problem-solving 0-20 (B) . Problem~g0lving 0-20 (B) Problem-solving 0-20 (B)~
* " subt-join-addend.11-15 subt~-part part whole-addend * add-simple joining 11-15
- . Py 11"15 . ) v ' .. . . 1 '
6H Problem-solving 0-99 (B) Problem solving 0-99 B *  .Problem-solvang 0-99 (B)
. add-simple joining 0-99 subt~join~addend 0~-99 ‘ subt—part part whole-addend
. - . 0-99 °
1. Ordering, Place Value Ordering, Place Valuk Ordering, Place Value
I ordering 0-99 .-ordering 0-99 . ordering 0-99
‘83 ‘ Ordering, Place Value Ordering, Place Value’ * Ordering, Place Value
S * notations/0~99 notation 0-99 ~ | notation 0-99
AT, X . ] .
9K , Sentence-writing 0-20 (A) Sentence~writing 0-20 (A) .Sentence-writing 0-20 (A)
. . add-part part whole 11-15 subt-simple separating 11-15 subt-comparison 11-15 .
) 1oL Sentence~writing 0-99 (A) Sentence-writing 0-99 (&) _ Sentence-writing 0-99 (A)
.. subt-simple separating 0-99- subt-comparison 0-99 add-part part whole 0-99
" ) ,
Sentence-writing 0-20 (B) Sentence-writing 0-20 (B) Sentence~writing .0-20 (B)

add-simgle'joining 11-15

LY

.. " continued

]

LT




Tabie 3 {(cont inuegl%}_ N

w M — - ——— - -- e
S o JL P _
- — =_ - —
Tten ID2 Form/u, “Form V " Form W
; To- 7 oy
128 . ' Sentence-writing 0-99 (B) Sencence-wri'"f“ fig 0=99 (B) Sentence—wricing 0-98 ’(B?* e
subc-par: part whole-addend add-simple joining 0-99 saﬂ:é-join—addend 0-99 .
- . *0-99 - .
’ N ’ ¥ ’ L. i
' (130 Algorithms Algorithms ) Algorichms -
. . add 0-99 ,,u;,\\- add 0-99 add 0-99
. _ . ~
14P Algdrithms Algoricams Algorithms ’ ‘
* subt 0-99 b subt 0-99 subt 0-99 - g
' . ’ @ < _
) The numeric ID refers to <he items as they are labeled in the computer printout reproduced in A;.pendix B. .
The alpha ID refers vo the actual tests; items A and B are samples (see Appendix A), :1"
L ~ . ;
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Each of the 1% individual ob}ectives for sentence~writing 0-20 anq

L]
~ [l

0-99 was represenéed by a multiple-choice item in one of three forms; that

15, one 1ltem pper objectiverthqch~verbaJ:problem—Eype:{ergTT—joining);haq

> therefore fﬁpresented by two items, one for numbers 11-15 and one for 0-99.

The two items were on different forms. ’ o !

-

The sentence-writing objectives (or items) were further classified

' nto two groups: Sets A and B. Thi; was an arbitrary division created

\ ’ -

because half (Set A) of the items were designed to reflect the interview’ T
- L o l

- - -

- . ve;gal problems precisely in syntax, number order, number domain, etc.,
while the remainder (52§ B) allowed variations in these characteristics in

keeping with the Instructional progggp_ghiphhpresented-more variations of

|

dﬁ_ﬁﬂ_;,,#-——eacﬁ*pfaﬁIEE'E§B€rtﬁan it was possible to cover in the individual inter- - :
2 : . . .

. view. ) . ) |

» Since there was no way in a_ puitiple-choice—fornat €0 have studentg

- : actually write a sentence, the items required listening to a verbal problem ‘ iy

« read aloud and- then choosing the senterce wﬁiph correctly represented the

verbal situation. The pfoﬁlem situation itself was not printed on the test
page."‘This prevented rgading difficulties and also was in keeping with. the

procedures for the interviews in which the problems were presented orally.

L

Another subtest, explalned below, .contained sentence-writing- items in a

free-response format., . ] " .

The assignhment of items.to test forms for the 12 objectives for

-

* problem-solving 0-20 and 0-99 exactly paralleled the assignment of

-

b - .

[y A

2 N -
For bhoth the sentence-writing .and problem~solving objectives, Set A test

. verbal problems differed from interview verbal problems fn that different R

. noung_and_verbs were used so that the students had a new context to con- ~— g
8 ider - +

31
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sentepce~writing items. That is, there was one item per objective asgigned
to one of the three forims. The two items total per verbal problek type-- .

_one for 0-20 and one for 0-99--were assigned to different forms.. The problem-

sdlving items, which were also i Set A or'B,’required the ;tudent'to lisfen’ . o
to_the story, which was not printed in the test bpokleﬁ, and to choose the : -
_;orrect solution. .
All of the auestions 1in the multiplé-choice sect;OQ of the teata were .
read to the child;en and then tﬁ;"key ph;ases were repeated; in the case
of the verbal problems for the sentence-writing and probiﬁm—so}ving objec-
tives, the entire story s;tﬁation was read twice. The children then marked
- an X on one of the four resp;nae cholces; the aolution, two distractors,l

and the Ypuzzled face," an option which indicated "I have not_]_sﬂ;ned_this-——-—-—-———'—"
_._————————‘—yﬁr‘"“*TEE_EEEponse choices, symbols, and picturea were not read or . ex}/h B

plained to the children (except for the "puzzled face'). 3 - '

The "puzzled ‘face" option was provided to avoid unneceasary frustration

-

. L
and to reduce the amount of random guessing. Although it was expected that

the "puzzled face" choice would be uaed throughout the achievemént testing

because there would alwaya be objectibes not yet introduced and/or maatered, _
- . . ' . ’ o
this option was particularly useful for baseline asaessment guch as for '

algoritims. Marking the '"puzzled face" allowed children to give a positive
responae indicating that they hadn't learned to find the answer to the quea-

~tion.

L4

Sentence-writing free;response subtests. The 12 individual sentenece-
writing objectives (verbai probiem types) for the numbers 0~20 and 0-99

——

were also assesaed In a free-response format in which a verbal problem was

. : {
’ 32 - .
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v
7
.. L -

R / -

‘read twice to the students who were directed (o write a sentence for chepﬁ#

-

situation anq not solve the sentence. There were two 0-20 and two 0-99

items per form. All items were in Set A (see Table 4).

»

“Speeded subtests. There were 12 addition and 12 subtraction facts

on each of the three forms; the first six problems in each case cgvered

the facts from 4 to 9; che 1asc six involved-10 to 18 (see Table 5).

ot it

The addition and subtraction recall subtests were introduced by the
test administrator; then specific directions on.a tape’ recording preceded s
che items presented with intervals of 2 seconds! working time for both

addicion and subtraction. The intervals were based on previous studies iﬂ

this area (Romberg, 1975). The children wrote their answers in dggignated

spaces, leaving spaces for unknown facts empty. There was a shorf break

hetweéen the two subtests.

Addition and subtractien algorithms timed subtests. These subtests . - .

each contained 24 items. The items were either 2;digit iﬁ2-digit or
_3-digi§ :.é-digic ior i a few cases, 2-digit + l-digict); 18 items re-
quired regrouping, 6 did not. The items were arranged in orderIOf qiffi—’
cdity (see Table 6). For example, 3-digit probleﬁs not réquiring regrouping
prgceded 3-digit problems which required regrouping'and, for 3-digit regroup-
ing problems, those in which only the ones were regrouped preceded those in |
which Poch ones and tens were regrouped. The students were'inQCrucCed to

try each problem in order (the problems were alphabetized) and to go on

to the next problem is unable to do a particular example. Six‘minuces was

A ]

allowed for each subCesc.3

3

The authors chank James Moser for his assistance in specifying item con-
Cenc and order. ) .




Cutline of Sentence-writing Free Response Subtest Items

Table 4

1

- a +

-

Kl

ze

Item ID -

Form U

Form V

' Form W

Sentencgrwriting 0-20
subt-comparison 11-15

Sentence-writing—0=99
add-part part whole 0-99

Sentence~writing 0~99
subt~join-addend 0~99

¥

Sentence-writing 0-20

. add-simple joining 11-15

Sentence-writing 0-20
add-part part whele 11-15

Sentence-writing 0-99
subt-simple separating 0-99

Sentence-writing 0-99

subt-part part whole~addend 0-99

Se 'tence-writing 0-20
subt~join~addend 11-15

-

Sentence~writing 0-20 -
subt-simple separating 11-15 - -

Sentence-writing 0-99
subt-comparison 0-99

Sentence-writing 0-99 , L
add-gimple joining 0-99

Sentence-writing 0-20
subt-part part whole-addend 11-15

%rhe numeric ID refers to the items as they are labeled in the computer printout reproduced in Appendix B.
alpha ID refers to the actual tests (see Appendix 4). .

r
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Table 5

+ * Outline of Addition and Subtraction Facts

Recall Items--Speeded Subtests aﬂ = }
Item 1D% Form U Form V Form W
i Addition Facts Recall Subtests - )
e 1+5" 3+1 2+4 _
2D 3+2 2+5 6 + 3
38 4+ 4 1+6 5 +2
<" 4 I+ 6 Y 742 2 +3°
56 4 +3 246 5+0
- 6H 6 + 2 3+5 1+3
71 5 +.8 4+ 8 9 +2 :
8J 6+ 9 3+ 7 .6+ 6
9K 9+ 3" 5+9 4+ 7
10L . 5+7 6+ 8 7+6 .
~ 11M 8+9 - 8+ 7 9 +7
128 3+ 8 4+ 9 6+ 4
’ Sﬁftraction Facts Recall Subteéts.
N U - 5-1 7 -1
m 9 -2 . 8-
. 3E 8 -7 ks,
4F 53 750
2 56 7.6 8 ~6
* 6l 8-5 4-3
71 14 - 7 1k = 2
83 " 12 - 5 13 - 8
9K 11 - 8 12 - 7
10L 13-7 15 - 9
< 11M 12 - 9 20 ~2
- 12§ .. 15-8 7 16 ~ 7 17
- ' - "

" %fhe numeric ID refers to ‘the items ss they are lsbeled in the computery
rintout repreduced in Appendix B. The alpha ID refers to the actusl

‘tests (asee Appendix A)..

b s e e I
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* iTable 6

S of

A ! . .
Item Conpéht of/Additio and Subtraction Algorithms Timed Subtests

!
f’

|

Type of 7roblem
f

il

Number- of Items

m

Addition éubtest.

SRR i .

2-digit withoﬁt regrouping

., 3
3-digit without regrouping . 3
2-digic + lvdligit with regrouping , 3
2-digit qith’;eérnuping | L * 3 )

. '3-digit with reg;ouping in ones -* R 1 .
J-digit with _tegroupingl in tens - 3
3-digit with regrouping in ones and iens ) 3

. 3 2-digit addends with regrouping ' 3
o Subtraction Subtest ’.
g-digit without regreuping 3 .

. hﬁ-digit without regrouping ~ _ ’// 'é _
o [ Lo *
2-digit - 1-digit with regrouping iy 3
2-dig,it,with regrouping | | v 3
3-digtt with :;;tpuping in oneé ‘ S "3 X
3-digit with regrouping in tens | 3 '
3-dig}t.with reé}ouping in ones and tens “i — 3
3-digit with regroup{qg én;onés_and t;ns, 3
zero(s) in minuend . < - " <

) 37 T

b
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Data Collection Procedures

Test Groups T - _"- .

L}

Following the matrix sampling plan described earlier, students in .

’

_gabh class.were randomly assigned to one of three test groups containing _ ‘

11-12 students per group iﬁ school 3 and 25-26 per group in school 1.
’ - - N # -
The test groups were assigned to one of the three, test forms (U, Vv, W)

according to the schedule in Table 7, Since there were two test times, each

student took twotOf the three forms once, However, since forms U, V, and,W”
j

were slao used in grade 2 (spring),. each student had tsken one of the three §

forms priﬁioualy. Certain items also sppesred in the grade 1 and 2 (fall)

test forms, so that atudents would have taken these items at least twice'

~

K o

fid in some csaes three times before. Because of absences and student

somewhat|, Alaso, because the clasaea moved at different pacea thrbugh the - ) T

* ’

articularly where there was homogeneous grouping, 1t was nwt always . ']

i L
! T

At

s ARl . . ) . . . l -
. qif?: Table / . '

L 3 . - -
,"'{/ . . A .

possibleito test an entire test group at one,aitt%ng: R

R N » “ . i
:Fe Assigntient of Students to Test Form . : .} o
J w7 " Administration Time t -
Test Group . .
» A=3 A= -
‘ - - .o
Test Form Assignment ’ . .
1 2
) v u , $
JI d
w . ‘ Ii
i-‘ }'
e
- °

R

o R A |




N
Schedule

weeks and was followed by

each topic was coﬁpleted.'

./‘ o “

b

The achlevement monitoring tests were given as soOnIES'poseible;after

. ’ .-
Since instruction in Toplc A=3 tdok about three

Zad intetvening DMP topilc which was not a pert of

s

the study, there was a six week interval-between edministrations.

L
L]

Procedure

e tests were administered by Center staff members 1n‘6ne 40 minute).

during the regular mathematics class perilods.

The practice of
$ " .

-

: ° othpr Center staff. . . T

x

Since most studentp had alteady Participated in nine similar test

siftings ipn, grades 1 and 2 {see Buchanqn & Romberg,§19823), there was

r

., 11 t1e,administrative difficulty in giving the tests. Studentr were famil;

-,..115: and comfbttable with most administrators and the general procedure as’

" x

. well as the format and most #%ems or item tYypes.

The algorithm timed sub~
T, tests had not been administexed until A-1.
. «.

most Btudents enjoyed the challenge of completing these subtests in the

Perhapes because of their novelty,_

~ allotted ‘time.. However, in genéral the faniliadity with the rest of the
test had a negative éffect since some students had become increasingly

bored by the ‘repetitive testing.

-

the students but nonetheless some were test-weary

.39

The teachers were helpful in m0tivating

-

U
P - "
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As described previouélfy, the multi?le-chqice_ ciu'e;tions wcer'e read aloud.

" Most children had littie problem following along.

+

choice subtest was at the ad_ministratorsf diacretioé, with ti:le_‘general

Pacing ‘the multiple- °

-

policy being to move the test along by encouraging children who were pon—-h

dering at length to "mark. the plizzled face." . Apparently'because of this

option, the children did not appear to be discouraged by the few :Ltems
‘ -

that they had not met in formal instruction at the time.

One problem occurred during the free-reSponse sentence-writing sub-

tesw wiich may h@ve negatively affected performance on\certain items

Despite reminders, some students falled to ligten to the entiremyerbai_ﬁm
story before beginning to write the number sentence. Since the n_umbers
in the written sentence must‘be reversed from their order in the.story

for the ‘comparison. and join-agdend situations, errors resulted when gtu-

i

}

¥

number they heard .

The taped subtests could not be stopped once started; however examina—-

-

tion of the’response spaces showed ‘that almost-all children kept their place '

T

yell.

~students Were ab.'l-e-—-to count out angwers on their fingers, so that the re-

v

-

’ sponses represent a mixture of facts actually. committed to memory and

"facts"_detemined during the test.

in doing the recall tests, but for some the pressure of a timed- test wag'}f"
] . ’

L]
L]

i
. continually frustrating.

Some children expressed enjoyment .
L]

‘Even though there was only 2 seconds’ working time between items,

dents did not correct themselves after statting the sentence with the first

The algorithm timed tests were fairIy enjoyable fot‘most students.

-_— -
TV A-

“hen unable’ to use the addition or subtras%ion algorithm corrgctly, they

RS-

«

»d
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L

were not deterrcd from completing the ma;ority of the‘prablems using an

f o

invented algorihhm,‘usually "buggy
\\

- T4 - -

:Q;:;:__.. . . af" . v ) .
Resulgs - . '
. A ' ] 1=
Scoring the Tests " ¥ . T

+

Subtest statistics and itll parameters for each form were compuﬁed

for a11 subrests at each administration time using the LERTAP program’

{Nelson, 1974). . Scores representing-pquress on’ the objectives were then
—————e - N . . 4
created for each administration by combining in a single score-across forms

the proportion correct for all individual items related to that objectivé;

similarly, scotes for the composite objective; incorporated the scores for
. \ -,

all objectives related to the same concent,ar;a. Thus, rather than itg
diffi?ulties, or 2_vaiues, wﬁég&&ight be called "objective d;fficulties"
were calcﬁiated to xebrese;t éroup progress towa;% mastery of ;he’o?jec— ’
Since under the matrix sampling plan most,objectives geré ';pre-

%

sented by items on at least two-and usually all three forms, the objec-

tives,

tive difficuffies" at any on- test time were less affected by p ssible bias
in the random assignment of students to test grouﬁ'gﬁan the 1q;; and sub-

: {
test statistics. . ;

Subfest and Iten Statistics

4ﬁlth6ugh the results by objective are of- primary intérest in the étudy, -

i

a brief report of the subtest and item results is offer%ﬂ first as back- A

ground. The multiple:choice subtest was not developed és a standard norm-

refbrenced measure but rather as a criterlon—referenced test with each

i

e SRR

o - \"_}

\\s



" algorithm subtests was the relatively short test length.. The small popuia-

. -
L]

* L]
L] 1.

item#on any one form assessing mastery of a specific objective. Theréfofé,

. _ the tgtal score on the subtest is an agg;egaéé measure oﬁ;performaﬁce on
sé;eréi ohjectives. .Also, rather Eha; the usual.expectation that about .
halft bf_th stu?ents.would respond correctly to each item, it was expected
that alﬁo;t noné, some, or almost all of the students might answer cor-
}ectly depending on the status of'inséructi;n at the time of the test. .
Another factor affecting the subtest and item data for the multipie-chdice
subtest was guessing. .The "puzzled face" or "I haveq't learned this yet" -

:option was offered t9 prevent random guessing but guessing still occurred.

___%:Athhe:,factor affecting the item and subtest analyses for all buf the

LS -

tion of students "tested was a.factot affect@ng all analyses. -, _ .

Tables 8-12 report the multiple-choice and recall subtest statistics

bl
-

_“for all forms and administration periods for the total population. Infor-

. " 1 . H
nation 1nc1€ﬁéd is the number of individuils tested, number of items, mean,
[

standard deviation, highest and lowest score, Hoyt estimate of reliability,_

e

and .the standard error of measgremenf. Since the segténce—writing subtest

Ll

had only four items per forﬁ, subtest statistics are not reported. .
The meana and standard deviations indicate that the three forms were i

about equivalent, in difficulty within each of the two administration
s . '

beriods. The reliabilities for the multiple~choice suBtests ranged from
:45 to ;66 which 1g somewhat low _but since “the means were high and the

tests were essentially criterion—reierenced postfests, they are probably N

* - -

satisfactory. For‘thélhddition and subtraction recall subtests, the

freépective relipbiﬂitiés ranged from .52 to .77 andg .38 to «72.. The . .
, "iﬁh

_ .88 with the exception of Form U at A4 for which the reliability was .5I.

k]

[ 42 'i

- - .
L]
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Table: 8
T - Objectives.Subtest Statiitics for Forms U, V, snd W
R for Two Administration Times
Administration Number of Jumber of Highest Lowest " Hoyt
‘ Time Form Individuals Ttems Mean s.D. ° Score - Score Est.,r- S.E.M. .
/ ' A el
T v o 31 - 14 11.00  1.88 14 5 .60 1.14
A3. AR 30 “ 1 12,10 C 1.49 W 94 1.06
| u 29 14 11.55 ' 1.4% 14 8 46 .1.04
i 32 14 12,72 1.59°. . 14 7 - ° .66 .90
a4 o 31 14 11.9% 1.69 14 8 .55 1.09
W 31 14 11.97  1.72 14 8 .60 1.05
' . \ :
- . \‘
._ _ _‘_ I —— — e — __.__.__.__.__._,4_ _“.__‘ — R N e .-.__-a'.___._g--_-&;\::‘l
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Addition Facts Recall - Speeded Sgygggg_SLa:ist;gg_fon_

-~

Table 9

' ahﬁi;fzfms U, V, and W, for Two Administration Times

-

A&ministration

Highest

Number of Number of Lowest Hoyt
‘ Time Form Individuals Items Mean S.Db. Score Score Est. ¥ S.E.M.
v 1 12 16.48  1.67 12 6 .66 93
A3 vV 30 12 10.77 1.85 12 4 .77 .86
W _ 29 12 11.48  1.09 12 8 .66 " .61
U 32 i2 11.12 1.21 12 8 .52 .80
A4, v ) 12 10.84  1.44 12 6 .58 .89
~
W 31 12 11.55 .96 12 8 .62 .57
45 .

1€




I -
‘/ * .
s S .
& o
| Table 10 //
Iy . . : °
S— ¢ ~--— - Subtraction-Facts Regall = Speeded Subtest Statistics for )
' Forms u, V,‘ and W for Two Administration Times ’ .
Administration _ Number of Number of Highest Lowest Hoyt ]
Time Form Individuals Items Mean 8.0, Score Score Est. r- S.E.M. ’
r U 31 12 9.94 . 1.82 12 5 .62 1.07
/ ' =
A3 v 30 12 10.37 1.52 12 7 .58 -+ - 94 - T
- - § W 29 12 9.97  2.03 12 4 .72 1.03° .
|
| - : .
Y v 32 12 10.72  1.55 12 7 .65 .88
A4 v 31 12 10.90 1.47 12 8 .62 .86
W 31 12 10.65  1.60 12 6 62 .9
» LY -
- - é
e L 47 48
bt e e e o * by - e e e e ___!:._ bud a— . e __-:__"_,:_._: s . .::-rnJ
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9 f (: j
1 § . ;
& f‘ I w i
¢ & * - ) _ ’ v i ':-" -
’ - --Table_rl;__.u- e e e e e
Addition Algorithms - Timed Subtest Statistics. for - v
Forms U, V, and W for Two Administration Times
Administration Number of .  Number of ' Highest Lowest Hoyt L
Time Form Individuals =~ Items Mean  S.D. __ Score ... .Score- -- Esti'r~ "SIEM. ™ i :
v .3 24 18.94  3.68 24 12° * .83 1.8

A3 v 30 24 18.47  4.46 2% 6 .87- 1.56

-./I - .

« W 29 24 17.59 3.81 23 10 .84 1.51
- 32 2% 21.75 1.81 ° 24 17 .51 125 .~

" !
. : , .
AL v .31 2% 1932 438 2% 7 .88 1.50 .
W 31 2% 20.65  2.65 24 14 .68 1.48 |
) - A
. o
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Table 12 ; ‘;.F‘L, ;
Subtraction Algorithms - Timed Subtest Statistics for ’ A\C}\'
Forms U, V, and W for Two Administra~fon-Times- - ~ — =~ "=~ 7" ~ ST oL
.‘:' - - 1, - == = »
A\d inistration * Number of Number of Highest Lowest Hoyt
.. \?ime Form Individuals Items: Mean S.D. Score Score  Est. r  S.E.M.
31 T 2% 12,00 4.91 722 4 .89 1,61
_ R .
0, 24 13.47  4.42 20 0 “ .87 1.55
29 2 11.79  5.49 ‘21 1 .92 1.53
32 2 16.06  3.97 23 6 .85 1.52 '
<) SR 24 13.90  5.41 2% 0 .91 1.57
- 31 24 14,45 5.18 23 6 ol 1.48
- o .:-
\\l .
\ - . oot - v x52 .
v
e M N :A_ S L. 1 : . ge :
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The subtruction nl‘gnri.t{m snbtest reliabilitics were . 85 to .92. The

‘!

a "

NN algnr:l.thm qubtc-e.t«. contained ore items that were still difficult at" .

F] . .
L3

w— .. A=3 and A-—la_so'that somewhat highéwn,reliabilities than’ for the multiple-

> . - - . : - - L ]
- ¢ choice and recall subtests would he expected. - “"ﬁt
b . ..' - - u/ £ . p /--\ . . q .

. . b . .
Item statis{ics for.3ll subtests (including the sentence-writing

'.. " °|. -

suhtest) for all Forms ‘and admindstration ﬁei'iods appeat in Appendix B.

The tables includc the musyer apd percentage of students selecting each L
response (the p_:-’v-:;lue or .item difficulty), the point-+biserial and bi-
¢2“" - ) 6_ . ‘t. ) . ) - -

4 . 'serial correlations with the subtest and the total test, and the average

* . . .

- " L L] .

L]
L
e

response. -

-
n

- For the multlplei-c,hmco subteqt the p-values for 24 of the 42 items

demont;trated an i&créase frorn A-2 to A-3, 10 remained constant (+ SZ), .
L) ‘? " *

S % and 8 decreaqed. (A-2 item. data were .reported im Buchanan & Romberg,

. 19824 and are discusseg here to provide a point of reference for aA-3 _' L ~

data.) Between A-3 and A-4 there was ‘less room for growth, P-valuyes
*for 15 items increased? 19 remained the same, and 8 decreased. Of the. - .
\ P )

* , 42 items, 15 had p-values >90.0% at A-Z; 13 of these p-values remained

H

- ~ ——

290.0% at A-3. At A-3 there were a total of 22 items with p-values r -

7 go ne ,- 19 stayed >00. oz at A—4 There were a total of 27 items with

- . - . . . - . —-‘—.L ; )
K ) ;:—va.iues 390.0.{ at A-4. . ) . . o n’r ot
F = ~ * . .
2 ' . o\
y ‘ The mul tiple-clmice items associated with the Introduction of the  ,-

. subtraction algorithm showed the most interesting and dramatic changes '

] in 'E-values._ For exarrrple‘, p;valueq fQI; iter? 47 in Form V which contained
:.'}f ’ ' 85 : . .
o the problem - 59 increaqed from 3 2% at A-2 to 86 M at A—3 The choice . .. IV




of-discractors is illuminating.' At A-2 71.G% of the studénts chose

“the solution (—34.)_::esul.tj ing_from from a_comnon "buggy" algorithm; ac A-3 5

\.—h - "o_

only 13.3% sclected this distractor. At A-4 this high level of per-— -

o " formance was maintained with a R—value of 90.3%. The other subtraction,
&

. ) ‘ item réquirinb r.egrouping (item 14P in Form\W) wae a.lso difficult at

-~ . - E

/. A-2 when the p-value was 36.7%. After the in\troduction of the algorit'um

at A-3, the p-value increased to 75.9%'and thereafter to 80. BKQ(A-L,.

In this case the dlstractor usually chosen was 37, the resul’t of

applying ‘the rc-verse operation. It was selected 46.7% ot; the time ' ;
?t !i-2 and {7.221.' at A-3.‘ There were .also noteble inc‘reeses in p_-valnies' ‘ ‘

for some of the sentente-writing and problem-solving items containing

~ . s

suhtraztion've,jbal problems for both nl.xmbers 0-20 and 0-99. These 'wili XN

- { -
be discussed Ifi the section on results for the objectives.

— Thé three, mcﬂ.tip‘le-choice items aisessing nota.tion 0-99 for ‘the

. . ordérlng/place value area were especial ly difficult. For example,
| ' .
successwe p-values for item 8J Form W were 36.7%, 10.32, and 32.3%

»

hese items required both regrouping (in order to rename numbers). ‘ f" )

and in twn CaBeS knowledge of DMP notation. Probably they did not . . .
appropriately reti'ect 1n§truction which stressed sinlple recognition .
or naming of the place’{:alue .'of digits, ° ) - . . ‘_ _ o._
Some of the‘ items' for subtraction -situations in the fz:ee-response : ST :
sentencc-W'iLing subtest; also exhibited sul:stantial change in R—Values =

from A~2 to A-3 to A-4. 'I‘hese p-values will be discussed in conpection

- 4 . ]

.8 ¢ ‘. ¢,
with the objective data. - - .- o N
P-valués [on the individual i.teme (basic facts) in the two recall . $

tests fell into two groups at A-l and A-2 corresponding to the facts -

. 1
[

n

T




" p-valués of 13:3% and 19.4%,

- . F] . I

facts. P-values

l

’ - . tl
for the "easy"” facts for gsth addition and subtraction were >93.1l% in
. 1

with sums/minuends 4-9.and 10-18, or "easy"” and "hard”
: )

"

—-fifths of the time the E-v'alues'.\qere 100. 0%.

all but ene case; thgﬁ
C M

£

There wag more vq;i-!ign for the "hard” facts. The addition "hard”
dﬂqu'f£oﬁwﬁli32 to 100.0% with most scores fairly
o gl o

distributed ;ﬁ‘the 75-100% area. Subtraction "hard” facts had p-values

-

[acts E;valupsf evenly

P-values for most items

-

very evenly distributed from 54 .8% to 96.8%.

3

improved steadily from S—6_to A-l and A-2, except of course for those ’
£ P
with very higt initlal values. These were maintained or changed neg-
H - -4 .

. H

li1gibly. _There was some effect of’item position on Eyvalués in the re-

L _ . ' t . -
¢all subtests, but this was not systematically examined since the items

were .randomly ordered and the aggregate scores for all items associated

with the objective are of primarf\{gterest in the study.

The H&vélues for the algorithm subtests were related to item type

o
7

and pos{tion in the test. Since the items were arranged in order of
) 4

difficulty, some students were unable to do or never attempted items

[ L]

near the end of\the test.” for example, an early item (itém 2¢, Form.V)

_For_suhtragﬁ}on hit; two-digit numberd-requiring no regrouping had p-

» I

valuts of 96.2% at A-3 and 96.84 atbﬁié. In'contgést, a la hree—

digit'subtraction regrouping item fitem 19T in Form ) haq'successive

1

¢ The biserial correlations.(wﬁﬁﬁ:the subtest) for thé majority of

item$é were adequate or better (>.30) for the correct resﬁonse and

negarive (--.20)for incorrect responses though there re some irregular

P

.biserials particularly for very eacy items énhwhichdgood studencs tended
1

tiple-choice Sgb;ést

.0 he careless. The "puzzled face" option in thi/7

‘,__\'_r_ . - .
e (RN 55 .
. s ; } . ot

B

s

how ¥
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0 ’ Ld
- -

R

was used appropr{ately as indicated'hx,tﬁe biserials for this response

choice, which werc alaost always sﬁfnngly negative. That is, children
. ] ) . i
who chosc this response for partic?lar items also had low scores on Lhe
n I H

total subtest. f

The nonseparating subtraction sentence-writing items for bgth 0-20 ,°

and 0-99 included one or two distractors which were addition sentences,

most of which had been powerful d:stractors in preceding topics (see

Buchanan & Romberg, 1982d) Howcver, except for the suat—joxn—addend
f 4

\“‘Heazo 1Lem. item 11M in Form U /the attractiveness of these distractors
"‘h..,_‘._‘__-_-—_

—_—

receded Lonqiderably at the A-3 test t:me, perhaps due to the emphasis

“on subtract:on problems in csnnectxon with the algorithm For the
exceptional item (see Table 1?), the pattern was_finally broken at A-4,
though not éompleteiy., The power of the sentence—writing reverse opera-
titn distraceor may‘be re}ated to the tendency shown_in the individual .
inteye}ews tn\use ad%}tiv jtrateéses sucn as counting up from a given-
.umber OF adding on ;iéh;mgnipulatives in solving some subtraction verbal .

Vol

problaems, particularly, the comparisonand sdbtnjo;nﬁaddend problems.

i

See Anick, Buchanan. C r)enterg Mnser, & Steinberg, 1981; Anick & Moser,

1980: Anick & Moser, 1981. / ' S \
. | /o .

- -

e ———

Progress on the Objectivls f

f
/ :
_In chis section'thq\fest'ts of aggregating the item data to create

' scores representing progréss on each objective will be discussed. The

/
QPJective data (”obJectﬁve difficulty") will be relaged to the instruc-
tional program the stud#nts experienced. Tbe proportion correct for

each individual objecti e and for the composite objectives for the total

T

for each school and clabs appear in Appendix C. The A-1 ané A-2 test

populntion at all admin‘strstion times is rehprted in Table 14; ‘FesultS

56 o [
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, ﬁ Table 13 ‘ - s
e . . { Item Statistics for the Senterice-writing 0-20, .
. subt-join-addend (11-15) Item, Item 1IM, Foram u® SRt
' ‘ ’ - : R Mean ff;
// g;; , - , ° Blserdal- . .  ‘Subtest -
i Response Choice Proportion - ~ Correlation——- —.Score . _ . ! -7
[ (1) 8 -'6= LI (includes solution) 2.9 : -.59 © 8.00
A2 - (2). 14 + 8 = [} (reverse opcration) ) 52.9 -.76 " 9,67
N=34 (3) 14 - 8 = ] (correct response) . 41.2 =91 12.71
- (1) 8 - 6 = ] (includes solution 6.5 .28 ' 12.00
A-3 (2) 14 + 8 = [J (reverse operation) 58.1 - -.45 10.44
N=31 (3) 14 - 6 = T3 (correct response) 32.3 : ' .68 . R 12.40
: (4) * puzzled face ‘ 3.2 -1.45 > 5.00
: . 5 oo
. o (1) 8 -6 =_{J (includes solution) 6.3 -.07 12.50 Lo
\A~h (2) 14 + 8 = £] (reverse operation) 18.8 -,76 11.00 : :
] . N=32 (3) 14 -~ 8'= [ (correct fesponse) 71.9, .85 13.35
; T (4) puzzled face ) 3.1 . -1.06 9.00

i

i / ‘he item read: This number story is about a plant., Mark the number sentence that tells how to find the
{ answer. A plant was 8 cubes tall. It grew some., Now is 14 cubes tall., How mucq did it grow?

6¢

58

P

.
e .'_._._._- N S |




L’f'u L

'ERIC

Aruitoxt provided by Eic:

Fl

- Table 14

-

.

Progress Toward Objectives Across Administration Tiwes ‘2s Repregented
by Proportion of Items Answered Correctly for Tdcal Population

Is

“

Resulcs for ObJectlvel.

Resules for Composite Objeci:i;n'

Number~ I Husber . ,
Description of Objectives of Items A-1 A-2 A-3 A4 of Itens A=} A-2 A-3 A4
l-'rerequla‘lte Inscructional Objectives
Nuzerausnesa
wrltes 0-9% 3 86.2 88.4 93.3 92.6
cepresents 0-99 . T T~ 3 88.3 94.7 92.2 96.0 6 87.2 91.6 92.2 94.7 .
Ordering, Place Value . . o
) ocrders 0-99 3 89.4 83.2 86.7 97.9 .-
- notation 0-99 3 18.1 26.) 21,1 39.4 [ 53.7 54.7 53,9 68.6
Instructional Objecl:lw‘:u for §,A Topics r--
Sentence~Writing 0-20 . '
add-siopie joining (8) 1 90.3 93.] 100.0 93.5%
sybt-sizple separsting (A) 1 96.9 96.8 96.7 96.8
subt-part part whole-addend (B) 1 7%.0 54.8 90.0 83.9
add-part part whole (A) 1 96.8 100.0 96.8 100.0
subt-conparison (A) 1 71.0 0.0 86.2 83.9 B .
subt-joln-addend (B) 1 51.6 h1,2 323 1.9 & 80.3 5.8 8.3 88.3 -
Sentence-Hriting (Free Response)b !
add-aimple joining 1 100.0 94.1 96.8 96.9
subt-simple scpatating 1 96.8 93.3 100.0 100.0
subt-part part whole-addend 1 80.6 66.7 82.8 90.3
add-part part whole ' - 1 96.9 100.0 100.0 100.0 B ,
subt-conparison 1 51.6 52.9 58.1 87,5 v N .
subt-join-sddend 1 62.5 54.8 10.0 J1.3 [ 1.4 7.8 gi.4 - 89.4
conzinued
g ' .60
33 ~ -
\
R - -
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‘ Table 14 (continued) .
) Resuits for Objectives ‘ Results for Composite Objectives |
- Number Number . ) i
Description of Objectives of Itenms A-1l A-2 A-3 A-4 of Itema A-1, A-2 A-3 A= . .
) Sentence-Writing 0-99 ‘ . -
add-sizple jolnthg (B) ‘ - 90.6 90.3 | 100.0 96.8 .
. ‘subt-simple geparating (A) ) 1 90.3 91.2 9.8 100.0 .
subt-patt part vhole-addend (B) 1 14.2 713.5 17.4 90.¢ .
sdd-part part whole {A)" - 4 1 74.2 9.0 9%.6  100.0 * ' :
subt-comparisun (A) . 1 46.9 38.7 - 8.7 4.2 : o
. ) subt-join-addend (B} 41.9 46.7 62.1 67.7 1) 69.7 12.1 8.7 88.3 a -
Sentence-¥riting 0-99 (Free Respinse) . .

e #dd-simple jolning 1 90.3 100.0 100.0 96.8 . |
subt~sinple separating 1 100.0 90.3 96.7 100.0 . : -
aubt-part part whole-addend 1 18.1 64.5 9.3 96.8 . y |

3 add-part part vhole 1 100.0 9.1 9.8 96.9 ’ ‘ : ) [

'+ subt-goaparison 1 35,5 46.7 79.3 17.4 ' -0 J
subt-join-addend 1 45.2 4.2 SLL&  78.1 6 o850~ —~72.6.___86.1 _ 91.0 ,

. B e V|

-7 Algorlchns . =
8dd 0-99 : : kg 48.9 86.3 ~ 93.3 97.9 ‘ "’ , . j

subt 0-99 . ¥* 42.6 7.9 81.8 90.4 6 45.7 62.1  90.6 ., . 94.2 S

o

N Nouilnstructional Objectives ’ :
Problen=-Solving 0-20 ) - . :

g #dd-ginple jolning (B) 1 100,0 %6.7  100.0 96.8 e ;

. subt-3imple separacing (A) 1 90.3) 94.1 87.1 96.9 . . :
subt-part part whole-addend (B) 1 8.1 . 77.4 100.0 $0.3 . ' :
sdd-part part whole (A) 1 ! 64.5 96,7 100.0 100.0 : . .
subt-conparison {(A) ‘ 1 59.4 1.4 86.7 93.5 . ;
aubs-juin-addend (B) 1 90.3 9.1 80.6 93.8 6 80.3 89,5, 92.2 95.2 S

= Problen-Solving 0°49 ) ‘ 9 I
sdd-simple jolnlng {(B) 1 7.7 79.4 93.5 87.5 o, ;
subt-sfpple sepatrating (A) 1 29.0 16.7 65.5 17.4 . i
subtwpart part whole-~addend (B) 1 - 29.0 13.3 69.0 74.2 . . |
add-part part whole {A) 1, 50.0 80.6 100.0 87.1 i
subt-comparison (A) 14 67.7 16,5 58.1 84.4 * . n
subt-join-addend (B) 1 65.6 ‘71.0 80.0 11.4 b 51,6 574 77.8 8l.4
. !
- ; ) . . cont tnued ) |r
61. t ’ . . : . P !:
!
, ’ ) :
. O ‘ . ' 6“' ;
,__E lC . . t ) |
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Teble 14 (continved) // ' . L -
-~ y . -
+ Kesults for Objecrives - " Rasults for Composite Objecrives N
Number . Nusber . }
Description 'of Dbjectives of Ltems A-1 A-2 A-3 A-& of Iteas A-1 A2 . A3 A=b
Recall of Basic Pacts (Speeded ‘resu) T
add 0-20 4 ? 36 19.7 80.7 90.3 93.1
subr 0-20 36 Ut 4.1 67.1 84.1 82.6 ' .
Algorithas (Timed Tests) . . T
add 2-digit-no.regrouvping 9 920.4 %.7 96,7 9.2° . :
add 2-digir, regrouping _ 18 30.5 712.3 " 90.2 93.6 27 50.5 19.8° 9.4 9% .8 £
aid 3-digit, no regrouping 86.5 86.0 97.4 9.2 - - T . .
odd 3-digle, regrauping . 27 15.4 41.5  _69.4 - 83.2 36 33.2 52.6 76.4 86,7
3 2-digir addends, regrouping 9 3.9 7 18.6 28,9  55.0 9 3.9 186  28.9  55.0
suybt 2-digir, no regrouping 9 86,2 81.4 93.7 9.5 ' .
gubt Z'dlsit. tegtouplns ls 7-3 706 631’ 80.7 27 B 3309_ 32.0 77.2 85.9
subt 3-digir, no regrouping 9 %.1  15.4 93.0 95,4
subt 3-digic, regrouvping . 36 1.0 .7 22.4 35.2 &5 15.6 15.6 36.5 . 47,2

Note, ‘For those objcctives for which there ste three items, the number of subjects representcd in the ptopottion correct st & particular test
tiae {6 sscertained simply by summing the N's for the three forms; however, when thare sre wore or less than three items, thl N i in~ ] |

creased .ot decreascd by 29-34 suvbjects per frem,

Porm U
Fform ¥
Fora W

a-l. and A-2 dsts were collected ln cthe spring semestsrt
b

. Unleas othervide indicated, items wars sultipls choics.

€One of the three items did not 'nqulre regrouping.
"Thls item did not require regrouping.

* .
*

e Co
Mumber of Subjects ’ ] :
A-l A-2 A= Ak i

Ne 31 34 31 32
Ne 32 3l 30 31
N- 31 30 29 3

of cude 2 snd sre included here to vrovida a frame of refarancs for tha A-3 snd A-§ dete,

-




. data which were gathered in the spring semesteér of grade 2 are ihsluﬁed

in Table 14 as points of reference,fon—che—discussion‘(BEETBﬁEHahﬁq'&“P“_”
Romberg, 1982a). As noted pfev;oualy, only the data for individual * S

/ R
objectives are of interest here—-data for the composite objectives wer%

prepared for subsequent analyses. vt ’ \‘
s . L I -
. The sentence-writing objectives for the S and A topics were not \ ~l
>// . stated in terms of particular verbal problem types in the instr@ctional ‘\

materials, but fOF purposes of achievement monitoring each type was

e -

treated as an individual instructional objective. This was also true

U A ——— ﬁ"’-ll‘
for the nonin&gructional problem-solving objectives. Slnce each verbal ;

- . problem type is represented by only one item, "objective difficulty" _ \
is the same as. a "p-value" or item difficulty and{therefore the results \\
for, sentence-writing and problem-solving must ﬁb onsidered with caution. \

1

The algoritim 0-99 objectives also‘we;e_stated in|general terms in the
* instructional materials Bqt were subdivided for assessment Purposes, -
'accbrding to whether or not regrouping was required. Again, th{s was f

true for the 0-999 a‘gorlthm objectives as well.

_Numerousnffﬁé ordering, place value: Instruction on the four

prerequisite instructional objectives related to the numbers 0-99 had
P ) v o ' :

o occurred bétween the $-6 and A-1 test times. At #-1 and A-2 three of

- the four obsectives had virtually béen mastered.a Hastery (or near-

. . nastery) stétus was_ malntained at A=3 and A-4 for the three»objectlves.

.
» ¥

]

] ) - ' .

éh'proportibn correct 290% is the criterion for mastery. While it
is recognized tha€ fot—every student will have mastered the objective

v

v using 'this criteérion, it allows for measurement error anrd assures that T
oo most students have reached mastery. ,
Q f o . / ' . ‘ A .‘, v .
- — g - f ,




'S .d- .

wrices 0-99, represents (0-99, and orders 0-99. The fourth objective,r .

no ation 0-99, was assessed by items reQuiring students to apply the 9(-
unijue DMP notation in regroupin numbers, these items apparently were
overly difficult. and/or did not’ adeQuatelg reflect instruction which

emphqsiéed‘simple naning of numbers usiné the notation rather than
|

0

regroeping (renaming) procedures. At 4—3 and A-4 the scores for this J N

objective were 21.1% and 39.&%,‘ref1ecting little substantial improvement

from A=} and A2 (18.1%, 26.3%). Y

Nas%ery of "the prereQuisite object#ves was Ziasidered necessary

prior to work on the algorithms. Althodgh perfé nce on one ob}ective

was (or appeatred to be) poor, it Ls unlikely that this affected algorithmic ¢

performance at all since the latter was excellents Probably.the high e

—_ . l

\ .scores on the other three prereQu731te_o?1ggtige§ correctly reflected
+ . achievement. \ . . _
- | . Fl =
! i

-Sentence-writing 0-20. The antencthriting data in Table 14 are

annotated by the labels descrihed.earlierL Sets A-and B, according to
! l

whether or not item characteristics such as syntax corresponded. to
interview tasks. ~ This distinction will be[ignoredvﬁere_But may be S% ful .‘

, o in future analyses relating interview and dchievement mohitoring data.

The two afdition and simple separatiné sentence~writing 0-20

R [y -

objectives had been mastered at the beginn;ng of grade Z' (test time ‘.

L]

S-4) and this status wa: maintained througﬁout grade 2 (to test time

A-2). As expected, mastery Lvel was continued in grade SQgt A-3 and \

| . B
] ) B . " %
wly, .. ‘ | \
A - - ) (I \ \
The Pther three subtraction objectives. tle fwo addend and the b

e !

compsrisoh situétions: had not been mastered 'at the end of grade 2 - .\
w - - . P o . {
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.‘f"'g’

(A-2). Pérhaps'dge to the emphasis on suptraction verbal probléms in

connection with ‘the work oh the subtractioy algorithm fp A-3 and A-4, f

\ ’ _ there was overall and in some cases dramatic.improvement from A-2 to ! ) é
.. A-4 on all three objectives in both the mult%pl&—choihe and free response

test modes. Mastery was approached (énd reached in‘pﬁe case) ab ﬁ—&ifor

- the subt-part part Wﬁﬁle—addend and tﬁe'cdﬁparison oﬁjeﬁtives for whith ' !‘
i - . / .

. A-2, A-3, and A=d multiple—choice scores were, respect1vely. 54. 8% {
\\ -
90. Oa, 83. 9% and ?0 02, 86.2%, 83 9%. Similarly, successive free r77

A t

sponbu scores for ‘these two objectives were 66.7%, 82.8%, 90.3% and |

\' 52.9%, 58.1%, 87.5%. Although mastery level scores wére not attaian -
‘\ at A-4 for the snbt—jqin-addénd objective, there was érowth in'botJ .
b, - . ! . ) 4
- . i -
" test modes for this objective also; g.g., from 41.2% (A-2) to 71.9

,(A-A) in the multiple choice context and from -54.8% (A-2) to 61.3

k]

" e e
— -

/I(A-ﬁ?*in—bhe~Ereenresponse context. SR -

o -"‘—' e S P,
/ \ iy T T e

LTI
—————— ]

; f' \ ﬂabtery of all sentence-writlng 0-20 objectiwes had been expected
\ * ! - ‘ " .
! afte{ the completlon of the s tppics in the fall semester of gr de 2. L

: A year later much 1ﬂproVement had been made on the more d1fficu t

suhtracqion objectives but they still had hot been- formally Ta tered .

. f:. by all students (except for the subt-part part ﬁholp-addsnd ob ective

. . R - . )
B in the Ergh response mode). ) . ‘
1 R - LY - -

* ; ‘ Sentence-writing 0-99. The pattern of performance- for entence-

wri;lng with Jarger numbers was somewhat simiiar to that for smallér ‘
hY ” ' . )
numbers from A-2 to A-4. The two addition. dnd subt-separating objectives {

- Thad been mastereé in both modes at A-Z {(or earlier for som objécfiveg/}

iy . . modes)iand this status waé maintained at A-3 and A-4. Probably due

o
N




L
Fl L

. to the ifistructiomal emphasis on sub;raction sentences and elgorithms,.

-~ &

there was much improvement ffom.A-Z to A-4 for the three remalning

\

subtractlon objectives, though only the subt-part part whole-addend

47

,objective vas formally mastered ad'A-&. Scores for A-2, A-3, and Ayﬁ \\

n
’

for che multlple-ch01ce Aand f;ee responsp modes for tHis: objectzve .

N _ were, raspectively, 73.5%, 77, 4%, 90. 6% and 64.5%, 93.3%y and 96. Bu.

"y - Growth on the comparison,and subt-join-addend objectives was sttiking
{ ‘ ’ -
for both test types. Successzve scoreg were 38.?4, 86.7%, 74.2%-

.3 . . - ' 1

LRY

C o . ‘Cmultiple-choice) and 46.?%, 49.3%, and. #7.4% (frggvggsponse) for -
' the compariSOn obJeetlve ‘For the Subt-join~addénd objectﬁve, the.

multlple-ch01ce scores were 46. ?4, 62.1%, 67. ?Z and the free response

] ‘ scoreg were 41.2%, 5}.6%, and ?3:1%.

. ,
. b [ '

Mastery of all of these sentence types had been expécted at A:h. t

Y

/ ¢ 'However, hince the comparable objectives for the numbers 0—20‘h§d
Iising that sentences with larger

-~ -not_bgen mastered, it is not too surp
numbers also were not mastered for the comparison and~sdbt;jpin-addend -
I . ' ' ' ’,v * ’
objectives. DBecause s¢ores for the twoﬁgest modes for the subt-part

ﬁart wholﬁhbédend 0-99 objective were slightly higher than ﬁheir

counterparts for the 0-20 objective, the objective for the I%Fger

&

numbers could be said to be maste;ed-in both modes whereas the com-

L] .
—_ 1} A

/ éarable objective for smaller numbers was magteréd only in the free

- . ] -
> . . / )
4 : Co Zi_
y ‘ f response moae:_ . .o .
. 1

\ LY

v Algorithus. The. three 'mulci“pleaehoice items for each algorithn . -7

R objective (addltion, subtraction) provided a brief summary assegsment ‘}

*»

W

- ' of algorithmic skill with a small sample of pxoblem types. (fhe timed

. L »

P
——
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-

algoriLtm tests, discussed below, provided a comprehensive and free :

response measure of algorithmic skill)) One of thé three items in

. " each ca,se did not ré.quiré regrouping, i.e., i_j;_, _:___(g_ One of the t’wo
items which raquiéed regrouping also could réadily be solyed byk '\\ "
* Icountiqg; i.e., ;_I:_é;, :j;_ The chird i:en: was a stand:'.-lrd regrouping
, |;rob1erfl, l.e L_%_(?_, _-;__g;_ _ ) i
. —_—

ER— B
e ——

The test results clearly mirror instruction. Aflker the introduc-

) , ‘\ . ] 5 _ . . )
tion of addition algorithm at A-2, students did veéry well on this _ - - \

- A -

objective (86.3%) and furthef_ 13;_3_9;1.:.% at A-3 and A-4 seemed to enhance

performance which improved-to 93,3% and 97.9%. .

S - -

The subtraction algorithm had not been covgfeﬂ at A-2 which status
~

-

5
(37.9%) ov the objective indicated. After introductory instruction
-dyring A-3, there was striking growth to 87.8% and 90.47% at A-4. Sfydentg _ "

M e = = + .q“' .
obviously zrasped the algorithm and were able to apply it in the multiple-

————

choice context. _ _.._W__‘.;_ﬁ__-—-———--ﬂ‘"'*—* ¢ e e ’
IR Lot ‘Pfc_:bi&_-.sﬂ;ﬂring 0-20. The problem solving items redquired the child
’ > « —. & .

to scelect the correct answer for ch:o_ verbal situatfons. Again the data
4n Table 14 are labeled for Sets A and B though this distinction is not
of interest here. Only the ﬁubt-part part whole-addend and comparison
1;roblem-£olving 0-20 objective‘s had not been mas‘t_ejfedr af'tl_l-?. end of

", grade 2 (* ”V: sco:és.for both were 77.4% at that fime. At A-3 maéﬁ%ry‘
Status w 4 ¢ ned for the addend objective (100.0%) and approached \
for t!-:a‘ comp..ison objective (86.7%)., Both had been mastered at A-4
(90.3%, 93.5%) ti;ou_gh the addeqd score dropped somewhat. Scores for

v
-,

the other four objectives remained at or near mastery at "A-3 and A-4,




48

- the six problem-sOIV1ng 0-99 obJectrves as a-group because the items
. | " N

- less difficult, than they might have been;' For the two objectivqs with

_ at A—Z’(93.5% 100.0&). Scores decreased lishtly at A-4

with the exception of 3 score of 80.6% at A=3 for the subt-join-addend /

objective. It is inze%esting that while two of the three nonseparating

subtraction sentence-wrzting 0-20 objectives had not been mastered at

Aw4 (though scoreq—wer7—farriy high) the parallel problem—solv1ng O-Iy/ e
4

objectives had been acﬁieved.

Problem—solvzng 0 99. 1t .is difficult to compare performance én .

i

for two of the ohjecribes did not require egroupingﬂ-the subtﬂcoﬁparison

and subt~join-addend i:era--so these obJectives were no doubt re}atively V%

items not requiring regrouping, there N4L slight improvement frim A-2 -

to A-4 though not <o ﬁaotery status. The A-2 and A=4 scores for the ‘
. : _
aoﬁparison and subt-jcjg:géﬂéﬂdenbjeeei €, respectivelyﬁ 76.5% .

and 84.4%, and, 71.0% and§?7.42.

Probably due to instruction in the laddition algorithm, performance

at A-2 on the two addiltion objectives was rglatively high (79 4% for

sinple Joinlng and 80.6% for .part part whale) and reached mastery 1eve1
2

\ » 100, _ ﬁ37.5%, 87.1%)

—ie
but Wt can be- safely concluded that these o 'ectives werefmastered;

-

Apgorithm instructiion for subtraction at A-3 undoubtedly 1nf1uenced

f

performance on the subtsimple separating and subt-part part whole~addend . v
' . T

ovjectives for which segres made striking 1ncr%ases from A=2 to A-3 and _

1
I

then modest continued growth at A-4 For the s parating objective, the

scores were 16.7%, 65.5% and 77.4%; for the addend ¢ ive, théy were

13.3%, 69.0% and 74.2%.

al




As for numbers 0-20 performance on the sentence-writing (-99

nhjectives not yet mastered (compar?son, subt-join-addend) was generally

“'v‘

less adequate than that on the c?mparable\problem*solvlng objectives
though, interestingly, the ditference was not as parked. Also, for the
‘0-20 objectives, the subt-join~addend situation showed the ciearest
discrepancy betﬁeen Eéhténte-writing and problem=-solving skill while

for the 0-997objectives it was the comparison’ situation. ‘ 2

4
s

Recall of addition and subtraction facts (speeded tests). Increasing

the speed with which students could respond to open sentences.(basic facts)

N, N i_

was not a formally stated objective of instruction for the A tggigg;._ﬂow»~*-*'"‘"'ff

. N —— G
. _.-—-—'_'-.-——.——.- ’ - :..
ever, it was _tégipggﬁd_thatﬂtwﬂthe course of instruction teachers would - -

/ -
employ standard techniques for tacts recall such as flash cards drills .-
to varying degrees. This practice plus use of the facts within two-digit

. compﬁtation was expected to produce improved facility in recall. ) 1~§

L

‘Studénts had apparently reached a plateau in performance in the

latter half of gr?de 2 when“S-6, A-l, and A-2 test scores for addition

and subtraction facts recall under spegded conditions were, respectively,
79.1%, 79.7% and 80.7% (add), and, 65.3%, 64.1% and 67.1% (subt). Due
N perhaps to a combination of maturity, formal practice on thé facts, and
informal practice during aly cithm work, scores improved in grade 3 for
. both ad&ition and sﬁbtraction at A-3 to 90.5% ahd 84.1% and thFreafter,
at A=4, to 93.1% and 89.h%. Thus, these objectives had been essentially

A LR

| mastered at midyear in grade 3. ‘ . .
fo o HF Y ‘
ﬂlgorithms (timed tesis). Although the algorithm objectives as

- ~ assessed w.der timed cqnditlons were somewhat arbitrarily classified

as noninstructional objactives, rhese tests were éssentially a free- R




Y

'3-4 the scores fof 3-digit addition with regrouping approached mastary .

4
Y
response measure of the regular, instructional algorithm objegtives

for the numbers 0-99, particularly since so many students completed
all items. The timed tests also included 3-digit numbers (algorithms)

which were not covered in instruction; in this case the classification s

]

is wore relevant.
T veo Cos | . ,
In Table i! che results for the addition and = '>traction algorithm
abjentives are reported separately for regrouping é“d‘EEEEEEEQHRlDS ————

e
problems for the numbers—Q+99and 0-999. A further breakdown of the
_—.-—'_'-'—-._- . ‘

"

data by problem type (e.g., 3-digit + 3—digit with regrouping in tens
only) will be given later. -

At the end 6f grade 2 (A-2) status on the four npnreérouping '
algorithm ohjectives (add 2-digi;, add 3-digit, subt 2-dgit, subt 3~ .
digit) was already quite high (respectively, 94.7%, 86.0%, 81.4%, and
75,3%). Masterg was reaéhed at A~3 and maintaine? at A~4 for these
objectives; A-4 scores were excellant (97:2%, 97.2%, 96.5%, 95.4%j
indicating a high degree ?f computational accuracy,
| The addition algorithin with 2-digit numbers was introduczd in A-2
and reviewed in A-~3 and A-4. Progress was steady from A-2 to'ArS té -

A T

A-4(72.3%, 90.27%, and 93.6%) and mastery was attained

as specified. by -

the program,. élghough-additioﬁ"ﬁifﬁ—ﬁ;diéit numbers was not an objec-~
RS S

tive, steodents were able to generalize the use of the algorithm and at

(83.2%). (It is proﬁzble, however, that some students'and/or teachel's |
formally or informally worked on 3-digit computation.) Little progfegs e
was made on problems with three addends until this type of problem

was introduced in a-4,,

| ) , 72 - . L IR

———
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The subtraction algo}ithm with 2-digit numbers was introduced at
e -
A-3 as reflectod dramatically in the growth on the 2-digit subtraction
with.regrouping objective from 7.4% at A-2 to §8.9% at A~3., Purther
progress. to 80.7%, occurred at A-4 though anticipated'mastery status

. was not gained. " Some transfer to 3-digit numbers wzs evident, but

_._____,_-A-
much less than for addition. ~digét—subt¥action with regrouping

scores were .7%, 22.4%, and 35.2% for A-2, A~3, and A-4.

In Table 15 the results for all addition and subtraction
problem types are reported individually. Also, this table presents
data on proportion of items attempted.for each item type and the

proportion correct of those attémpted. ~The 2-digit prcblem types were

Ay

administered in the order in which they appear in the tables; similarl;,
the 3-digit problems weré given EP that order. Hawever, the 3~-digit ‘
nonregrouping problems appeared between the 2-digit nonregf;uping and
the 2-digit + 1-digit problems on the tests themselves (see Taﬁ]ﬁ 6).
T _ Examination of the first and third columns ofndata in Table 15"
reveals some interesting results about the relatiVe difficulty

of item types. First, it indipates_that-Z-digit fud l-digit_with fef

4 ~

R gkddbing_ﬁ¥oblems for both addig&on and subtraction tended to be more
difficult than the standard 2-digit + 2-digit regrouping r sblems,

. even though the probhlens involving l-digit numbegs ¢ould conceivably

L

n

hhave been solved simply by counting. Secondly, it appears that the
; generalization from 2-digit to 3-digit numbers for the addition algorithm .
was moge pronounced for problems involviné regrouping of tens than For

i
rhose with regtouping of ones since the tens problems were generally
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casier. This tendency did not occur for subtraction. In general,
the relative di[ficultiés appearéd to correspond to the prediéted érder,
that is, the order in which the test items wer; administered.
A time limit of 6 minutes was e;tablished for each subtest. There~
fore, scores representing percent correct for item types oOccurring later
in the test might have been'artificially deflated if few or mno studenﬁg .
ever reached thgge itemé, or il only the lesgs caﬁable stndénts reachéd
them by hurr?iﬁg through the test, perhaps by ﬁpplying quick b;;'"buggy“
Zlgorithmsf IFurther, if only the more capable students attempted the '
i later items, and it is assumed tht the less ab%e gtudents might havé‘ . - ) _::f
dene t?em correctly had they had time to try them, ;hén the scorces %156- ; ,t - ;;
_‘-j . mighs'bot be an accufﬁte refiectihn of ﬁrogress.: Of couyrse, it is' |
. ' pqﬁéible that both éhe most an@ zhs-least ssapable std&en;s attempted
Ehese problems but for different reasons. 7 _ j-'- _; -:'“:'jif
Thé question is more or less moot for all 2-digit problem :ypes'- _-: : ;1-75
{except the 5 addends) and for the,3—digit_nonregrouping problemé |
since the second column of dats indicates that 79% or more af tgeéé‘ o '.;
items were attempfed at A~l and A-2 and 95% or more St’A~3 and A-4. o h B
- For these problem typcs the percent correct scores probably quite
adequately reflect the status of fhe grodp. This means that the
e . aggregate data for, these objectives in Tablé 14 can also bé viewad
with confidence. For éhe J-digit with regrouping probie@ types,
from 43.3% to 82.1% of the addition problems were attempted at A-1

and A~2 and 86.7% to 98.5% at A-3 and A~4, From 3%%% to 67.7% of

the subtraction problems wers tried at A-1 -and A-Z, and from 41.1Z

o _— raaus
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to 91.J% at A=) and A-4. Tor some of thkse problem types the data in

Table 15 and Table 14 as well may not fully represent the
population but are probably a fairly accurate portrayal, especially

if we assume that usuélly the more capable rather than the less capable

students moved through the test faster and that the less capable students

would not have done well on the later items.

L]

in summarv, at Lhe close of the study, the 2~digit additicm algorithm
had bcen mastered as specified by the program and mastery was approached

hut not obtained for the 2-digit subtraction algorithm, contrary to the
) &

expectations nf the program. _. 1t may be that the relatively‘short “amount .

:of time spent on A-4 contrlbutcd to the someghat inadequate performance

-

on the subtraction algorithm. Even thoug 3~digit algorithms were not

covered in instructirn, there was considerable generalization to these

L]

skills, even to a mastery level in the case of additiom with regrouping

<

ard for hoth addition and subtraction without regrouping. -
' !

Conclusion - -

In general, the results for the A-3 and A-4 test times reflected
the instructinéal program. “That 1is, dramatic improvement approaching
mistery level occé}red for the subtraction algorithm with 2~digit numbers.
The addition algorithm For 2—digit numbers was mastered 88 was computation
not requiring regrouping for both addition and subtraction of 2-digit
numbers. This pattern of growth extended to 3-~digit numbers for many
problem typis ;;en though no formal instruction had been given on them.

There was considerable progress on the problem-solving 0-99 objectives, .

porttcularly those invnlving the Eubtraction algorithm, though none were

[ ———

e ——-ncigal }y Hastered. There was marked 1mprovement on the three

76
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subtraction sentence-writing objectives not mastered at A-2, and one of_
. . o “r

‘these objectiveé (subt—parF part whole-addend) was mastered in both the {
free response ‘and multiple choic; modes.
Although the sentence~writing 0-20 and problem solving (-20.
objectives were not included in instruction duriné this period, substantial
gains were madé on the objectives not previously mastered. ﬁé A-4 mastery

of the two problem-solving 0-20 objectives (subt-pért part whole-addend and

subt-comparison) not attained at A-2 was reached. Scores for the two

— - e

cdmpaiable-sé;teﬁ;e:writiﬁg 6;20 object?ves were virﬁgally at mastery level
at A-4; howevef, the Subt-;oin-addend objective for sentencgfwriting 0;20
remained difficult. Although students could solve problems of this g
nature, they sti}l could not produce the c;rresponding sentence at‘A-é in
some cases. The recall objectives for addition and subtractiog basic fatts

-

were mastered. Mastery of the prerequisite objectives for tﬁe numbgrs

0-99 was maintaited for the three objectives previously mastered. The

fourth objective was naver reached and was judged inapprbpfiate for the . *
study.
’
¢
1 ~ S
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— Direccions for AdminiSCEring AchiEVEmenc]HoniCQring Testc §
\ - S -
’ CoordlnaCed Scudy il & #i f R

General Directions \

L)

e

»

Reading the Testr-*TﬁE#fi;;E parc of Chis test is in mul'tiple cholce format

" printed in the directions; do not paraphrase.

—the questions\at a conversational pace..

- administcrcd\vl

and is read jloud to the children. Read the q925ci?ns exactly as they are

Each quescion is read twice--

or the key phrases are repeated after the priginal queqclon is read. Read

”hc sccondiparc of the test involves

Verbal problems for which the child must wriCc, but mot’ solve, a number sentence.

Again, you will read the number story Cchc. The th‘rd part of the test is

timed and assesges the child’s speed and accuracy using the addition and sub-

traction algorithms. //The fourth segment, chc basic faCCS speed test, is
ctape. E \; -

Sincc many childxen will not know how -to do the majorlcy“of'thc test,
especxally at the beginning of the year, they will nb, douhc want to ask e

e ——

s
AT

questions or want|you to repeat itens yet again. Plcase '‘do not allow, . -
this--lnstcad, ask them to answer "as bect they can' Lor: to park the - —
“ouzzled face” to show they have "not..learned chis yec." lhogguaiso that *

< yeading che answcri to chc children 15 not pcrmittedl |
d \

Since this is a gro p-adminiRCErcd test, o ;arbal gxphanoeslwath ifdividual

children can be distracting and interfering--try to cst;blish & policy S

of not calklng and nPc allowing the children. to caik fn between -questions.

+
-

Should chc abovc d1rect1ons seem unncccssarily scrihgcnt, please realize
‘that we are attemnrting to measure .change over time, anc chac ve hayc vcry—
few questions on whlch to base this measurement. The childrcn will take
the other forms of this same test at 6 week intervils 'and icn they will '
repeat the thred forms; nopefully cach time they will be able to answer '
the qucsclons more scccessfully. ) \ . 1 KR
\ *'"‘&- * “ I

Make surc chc children mark only one bot and nhacfchcy mark ac least one
box. En uragc them to uqc chc puzzTcL facc by remindi ng them that this |

\

Try to kccp the test moving. E$pccially for ‘the numbcr

algorithn problems it may take a "long" time ifor mhe children to .
roup,co work on each - vl

|Ac thac poinc,
puzzled face" -
The '
Renind the children

t 4n answer. As a~rule of . thumb, aliowithe
questiod® until only one or tvo children are still working
sary, suggest that anyone still working mark che

en just go on to the next question without waicing lonﬂer.
second/part of chc test, sentence writing, may 80151091y.




adainlstered accordingly. }

The last sectiofi, the taped basic facts, 1s a speed test. Once the tape 1s-
started, it will not be stopped. :

Estimated Administration Times .
— .
i . > . ! " !
Part 1 10 min. , . / < . . ‘
Q Part 2 ‘5. mil‘l. ' ' + o,
, Part. 3115 mia. : ' o ‘ A
Part 4 ﬁ.S min. o ) . \

Preparations for Testing L B - ) L Lo
I| . ot - . ..‘._,.' : !
. The children will'need two pencils with erasers. The uilI not need scratch
paper for this test, since_ they will wrice ic the "arrow" space. The‘cﬁ11dren,s ..
. names have been written on the tests in. advance distribute the tests, making
sure each child has.his/her own test. , - , . E

1 - -
| . - - | - »
[ e 5 - - j [ e .

. Specific Directions ; | : -

: - ' : -
SAY: Tod%y we are going to do some work with pumbers in this booklet. YLu ' :
. leatned how to do some parts of the work last year in first grad You = -

will learn how to do nore of the work this year in second gradel]~he don't
expect you.to know how to do all of thefhork coday. We Wwill coRe, ack

< . again and again while you are in second grade . . . each time you will

. have| learned how to do more of the work. - -

. l‘

Find|your name on the 1ine.’ Look at the big box with an X in it-- . N

you.ﬁgll‘ansuer the questions today by na ng a big X 1ike- this ane, "

w ' ;o )
: / o

EXAMPLE; A Now f nd row A. I am going to ask you a que%tian. "You will answer

by making a big X in one of’ the boxes. If you haven't learned’ abpur oo
the answer yet, make an X 1n the last box, the one with the puzzled -
.face.\ [Phuse.} i ' . — +’

A

Hhich box has a circle cut &nto 4 pleces? Make an X ou the box with a

circle cut into four pieces. [Pause.] 1f you haven’t learned this yet, .
make an X on the box with the puzzled face.’ {C%eck to gee that/the .
chderen mark only one box in the row. ] ‘

" ,'—

Look at the bats and ballsfin the arrow. Are there more bats, more balls.
or the samg number? Make an X on the box that tells whether.: there are
more ba*s,amore balls, or the same number. . ) / —

h -~ o - .
M ) ' - ) i ,fl . . -
Now t“r“sFQHEEfu“ex‘jéage an fold your booklet. ;,' /

» - e e peeRa g o — s s im eeme
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,_ﬂm__xhat_Lellsqhnu_many apples there are ... hpw many apples “there arée.

" that many marbles in it ... th&t many marbles in 1it. . S

cans in her collection. 'er brother Nob has 56 cans. * How many i )
more cans does Bob have than Debbie? [Peveat a'!rﬁ give.- puzzled J’ace g
. ‘reminder, if necessary, to move the test along. 1 Azso\ramznd them to A

- make an X on their answer, if necessary. ]l A J "

and "make an X" reminders as necessary ] ;

' smallest to_largest. What number goes on the line ... .Hat'numper
,goes on the.line? | . ¢, e

! T 4 -
[Note: Star*znq with row ¢, do not assist the chzldren with the test, ,
except to make sure they are marktng only one box . . . and&at leas ’
one box.} ;. . // . , . : .

Find row C Look at the apples in ‘the arrow. Make an X in'the box

[Pause. ]r Remember, 1if you,, haven’t learned’about ‘this yet mark the '_:je,
puzzled faee. ’ o

, . ’\ R lr‘v . . -’ . ;,— : -':
Row D. Look at the number in the arrow ;Ha e an ‘X in the box which has Ve -

| ! / .
Row E. I aw’ going to read i numbek story about pencils. I will read)
the story twice: Listen both- times before,yo mark a box. John had ’
12 pencils. He gave 7 pencils to Tim. How many pencils did John have . -
left? . [Repeat. AlZow ‘time for the children tb figure out their ansuers- L
to rows E-H.) ‘. I E . "

- 1. ¥

Row IF This nunber story is about collcction.. é); cans. Tor this
.,tor' !;ou nmay uvrite on tle 'laper if ,you want- to. Debbic has 32 - ;

iy

- ! I

1 £ . ‘ T E-
Row G. This number story is about bricks. HrJ Btowh needs*ll bricks, ~

Re has 8 ricks already. How many more bricks ;ahould h> get? [Repeat 1
t - A . -
Row H. This number story 1is about books. EFor this story, you may ) 3
write on the paper if you want to. The library.hdd 54 sbooks about 4 Cx
animals. Then the librarian bought-18 moré animal books. How mamy . ’
animal books does the library have now? [Ebpeat, use '@wzzléd face"” . .

. 3
Turn to the next page. ) L e Vo . ;?

! . . .
Row I. Look at the numbers in the arrow. They are in order from ' r - °

- - L]
* \

!I 't * L ) \‘

Row J. Look at the nusber in the artow. Hake an X on the box that has .
has another name for the number ... amother naie for the numper., ‘

1' 3 L

Row K. Look at the number sentences. One of the number sentences PR St

tells how to find the answer for this|story about cards. After X -
read the story, make an X on thé number sentence that tells-how to- °° .

find the answer. Bill has 4 footbdll cards. He alss has 9 baseball B
cards. How many cards does Bill have altogether? [Repaat ] > ‘

d \

Row L.. This number story is about\candies. Hake an K on the number

. sentence that tells how to find the answer.  Kathy hid 78 candies. “ .

She—gave—35—candies to Jiﬁ‘“'ﬂbw wany candies did Kathy have left? _ '
{Repeat.] T . SN

: Jt ‘ .. -
"Row M. This numt * story is‘'abeut a_plant. ?A.plant was 8 cubes tall. ;
it grew gome. Now . is l4-cubés tall. How much did it grow? [Repeat.]

| R - - s

—s - - A ——————
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<] Row N. Tbis number story 1s about trees.' Mark the number sentence ‘
that tells how to find the answer. Mrs. Tufner nad 67 creea;,fZ9 i
trees were pine trees and the rest were oak trees. How many trees f
were oak trees? ([Repeai.j | ' -
B | H .
Turn to the next nage. . J . . ;
0 Row 9., LooX at the problck in the arrow. What number 1s'ihic answer ...
what number is the answer? {Mgntion “write on paper” reminder]
P Row P. Look at the problem in the arrow. _Whaf number 1s the answer ...
. what number is the answer? ' )
. / / ; R
- / .
- " _4 . g
Now we will do some.different work. I will read a number story to you. Then "
7 want you to write a number sentence for the story. You don't need to solve &
.the sentence. Just write the sentence the best you can without solving it,
Write it on the line. _ .
A Joe has 9 whistlesg. Hﬁs qiscér Debra has 15 whistles. 1 m;ny more
vhistles does Debra have than Joe? [Aepeat.] - y
3 Mike=has 48 red ieaves. He .' + aas-26 yellow leaves. How-many leaves
. 9 . L i .
does_Hike have altogfchgr.’ [Reaeqt.] . e
c J11l has 29 nails. How many more.-nails—does she have to put with them
.. —.__so-she-has—371igils altogether? —~[Repeat:] .
3 Jerry had-6 apples. His mother gave him 8 more apples. How many 'f )
" appies did Jerry have altogether? [Repeat.] o
[Give the ehildrer. a diwrt stand up-streteh-touch toes--and so -n--“break” here.}
Turn to the next page, the one that says "ADD" at .the top. . .

Be sure.you-have the page that says "AD™ on it. All the problems oa_this B
_page are addition problems. Each problem has a letter by it ... A, B, C, D... .
all the way to V, W and X. When I say "GO"..start with problem A, then do B,

then C, and so on until I.say "STOP!" If you can't do a problem, 4o on to the

next one, Do as many problems as vou can before I say "STOP!" Ready? " GO! .
{Allow 6 minutes) STOP! You worked very hard ou these problemst —You will be
learning how to do them faster.’ (Reassure the vh231d%en as you see fifT};'Now
turn t¢ the page that says "SUBIRACS."

“

Be sure you have the page that says “SUBTRACT.” All che problems on this page
' are stbtraction. When I say "GO," start with problem A, then do B; then C...
do as many as you can hefore I say "STOP!" Ready? 6O! (Allow 6 minutes.) —_—
I could tell you tried your best on these problems. You will be learning how
to do then fasters , - S ‘ "

Do w———

Now turn to the last page. e -

H ' fyor
i .

Qo
S




TOW. I w%ll not stop, so write your answers quickly. If you can't think

The work on this page is difierén I want ko see how guicklx you can
think of the ansuers for addition ar:d subtraction p.obleme —
EL,

I anm going to play a tape-—the vélce on the tape will say probl like
this: ' [Play the four sample pqu@ne 2+8 6+6, 7+4,8+3.] The .
problems will go very quickly, even faster than when you qera in first grade.
Today you probably wil: not know very many answers, but when I come back and
we do these problems again, you will know more. Don’t feql bad 1f you don’t

know the answers today. o

‘We will start with the row of boxeg at the top of the page-—che ones ‘Wwith

capital letters A; B, C .... The voice on ihe tape will tell you where to
write your answers. Do your best to keep up with the voice. Gét you
pencil ready. [Start tape.] \

Script on Tape Look at the row of boxes at the top of the page. Find box

A. T am golng to say._problems like 5 + 4. The answer fpr‘s + 4 1s 9. |

e S . t'l

So there is a 9 in hox A. Find Box_B. What is 7 +1? 7 +1 is 8. You

'\
write an 8 in box B. ™ ' ! I }

110 - second pause; make___Ja.the~chtidren are workzng on the top row. ].
e !

|
Now I am going to say problems for all the rest of the boxes in the top \
l

H 1

b answer, just Teave the box empiy.: Ready’

i ,_,,."..-M'-

Form U BoxC 1 + 5 —

: . _ Box D 3+ 2

b 7 . 7 BoxE.4+4

¥ - ’ Box‘F 3'+'§

‘ fox G 4+3 i o
Box H &+ 2
Box I’ 5+ 8

1 Box J 6+ 9 -
v}ox_k 9+ 3 | ) -.

, V' BoxL 5+ 7

4 Box M 8 +9 - |

Box'N- 3+ 8

-

.




T T

-2 1in box B.

6 . ‘ . . . U
66 . . . 3 - . R £
Stop working. You may rest for a moment...then we will work on the bottom

row‘ -
[10 second paurel -
Ready to listen agaifz" Look at the bottom row of boxes. Fiud Box A. This '~

time T am going to say problems 1ike 9 -'6. The answer for 9 - 6 1s 3. So

there is a 3 in box A. Find box B.- What :Ls 4 -2? 4 -2 is 2. You wri:te a

. -

s o H

T
{10 Sec.ond pause--make sure the chz,ldren are in the bottom rou.]

Now I am going to say problems for the rest of the boxes. hll not stop,

" 80 write your answers quickly, If yqu can't think of an—answer, leave l:he

[}

__box _,empr,y-.-—.—Ready“? T -, ‘ - o
Form U Box C 5-1
Box D 49 -2 )
Box E '8 - 7 . S *
i Box F 5 -3 .t
Box G 7 -6 :
. BoxH 8 -3 . ) i
2 Box I 14 -7 ;».5 .
, Box J 12 - 5 . . .
. . | Box K 11 - 8 ... ) &2es T
- B * i
: . Box L 13 - 7 . _— . .
Box M 12 - 9 y ) ’ . -
s Box N 15 - 8 L
Stop wo{l.cing. I;ut your pepcil down. : . ' o
[Stop the tape.] ' ' ".' ‘
That 1is all thg work we w:[.li da today. Rememberi‘ we }Jilfl come again’ and you
will do work 1ik‘e this ‘again. Each time I c?me, you Mbe—abrle to I'f"«more ~u
of the work. ——— -r-*":':“‘”"h”#“
[Colleet the booklete.] - K ‘ . )
< 8 - - .
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1 (10) + 16

4+9=(7

T8+35=];

I4+8=[7
#;.

(7-29=L1
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e + 420 + 479
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Directions for AdminiSCering Achievémeqc Moniioring Test V - 3

. ' Coordinated Study #1 & #2 - o
: S

-

- General Directions a e ' . o |

' . Reading the Test. The first part‘of\cgis test is in multiple choice fJ%macf,‘
. ) and 1s rcad aloud to the children. Re2d the questions exactly/as ~hey are Iy R
_printed in che directions; do not paraphrase. Each question’ 15 read twice-- *
‘or the key phrases are repeated after the original quescion is -read.” Bead . . .
the questions at a conversational pace" The second part@f the test involves s i
verbal problems fot which the child must write, but not solve, a number sentence. '

Again, you Wil read the number story. ‘twice. Thé third part of the test . T
timed and assesses the child's speed and accyracy using the addicion and § b— _
¢ traction algorithms. The fourch segmenc, the basic facts speed egt, 13_: A A

administered via tape. / .

. : T VO ’ ,
., Since many children will not know how to do the majority of thé tesc,
egpecially at the beginping of the year,\chey will no doubt want to ask
N questions or want vou to repeat items yet again., }Please do not allow
' chis—-inscaad ask’ them to ‘answer "as best they can" or to mark the

"puzzled face" to show tley have "ndt learned this ye;\\\EETCe also that
-

. reading the answers to che children is not\pErmltted.

. - B - bl i Iz
‘Sigce this is a group—adminiscexed test, verbal exchanges with individual ' j
children can be discracting and 1nterfe;ing-try to establish a policy’ H—
of not talking and not allowing the children-to talk in betweenm qiestions. e / L
, A , -
. ’ . VL - : ; ! -
Should the above directions seem unfiecessarily stringent, please realize /I

that we are attempting to measure change over tinme and that we have vexry 4 5
few questions on which to base this measurement, The child:gn will take o
the other forms qf this same test at 6/week intervals and. then they will- -~
- repeat the -three forms; hopefully each time chey will be able to' answer R

«the Guestions more SLCCGSSfully. *,

- [P .

) V. . .

« Make surQ the children mark on g one box and chac chev mark at least one ;
box. Encourage them to use the "puzzled face" by reminding them that this - A
response means "I haven't learned this (how to oo this) yec." o T e

. -
g - > B

Pacing the Tesc. Try to keep the test moving Fxpecially'fo; the number . :
\ story angd alger1thm problems it may tdke a "long,' time for the children to

ffgure oul an answer. As a rule of thumb, allow the group to work on’ea:h

question {intil only one or two children are still working. At that point, °

if uecessary, suggest that anyone still working mark the "puzzleg face"

Jbox. Then just go-on to the next' question without waiting longer. Tie -

5econd part of the test, &gntenpexwriting, may go. slowly. Remind the children 3

- \, N } . - ————

‘. - - \ a - F

-..(\ . o “tf , . h - . '




- 3
. 4 / : ! 4 :
|} _:? .-, . . >
X 45__ - - oW ‘ . fo i
) :: . ' ‘: 75
__‘ - - ——— - ‘IJ,.(. ! _ v ko
-7 ) - - -1 r * ,"" ' - - .
=y ! -2 - ‘ . . o
Fa r‘_ _i' ) ] ll.l .
. : "~ )
; : | ,-a/ ) ) ) . ‘I\ . ’ T
R .,-’-' not tlo solve the probl The third par.of the ‘test is timed and must be
0 %%, . -adwmiffistered acoon"mgly- ' ‘t. - T
~__ The 1a&c section. the ,taped Basic fac:s. is a speed test. Once the tape is
A 1_51::; ed, 1!: H111 not’*be*stopped ] -\, ‘\\ R
Est ared‘miministratron—'hmes — - - T - '%
i i 5 ) . Ces / ‘ : ‘\ )
- Part-l 10 min. .. . 0L ) \
Part 2 Swin. , - -/ 1. . Vo o
“Part’3 15 min. 7 . ./ o ) ' - LA
. Part & 5 min. ' ' i ‘ o \ oo
B R R » { - N .. 'ﬁ\ /,

‘;f" o ] ) B o y ‘ »-_’-;
R R SRS

Preparat:ons for: Tesl:ing _ .

- w' R " “ _\

‘I"he childr,en u}ll need two pqnci;s with er. sers. They will not need scr°atch -7
paper_for this test, since they will write}in the "arrow” space. The children s B

ndmes have been written on.the tests. in &d nce; distribute the l:esl:s, making .
_ sure each child has. his/her .own test; . i IR .
) Spe_c_iﬁ;c; Directions N
- T T e i - * 4T ’ Pl * i .
" _SAY: 'Today we are going to do some work with numbers in this booklet., You v
learngd ‘how to do somelparts of the work last year in first grade., You . ..
will dearn how to do mcf_gg_of the work this year in second grade.. We don .. T
 --axpect you to know _howito do &ll of the work today. We will come back : Ty

you ate in second grade . . . 'each time you wisll

again and again yhilg
' d'o imore of the work.

have ‘1eamed‘ho§: t

- _‘ 1 l B .

'l?ind your name 94 the Iine. _Look at the big box'-wll:ﬁ an X in' :i.t—J ) e
you will answer tﬁe Quﬂatious today by u:aking a big X 1ike i:his one. -,

L .- f. -—'

‘EXAMPLE A _j : -No.ar .€:!.nd row 4. I am ﬁ:ing to as& you a question, You will answelr

TR by making a big X in o 2 of the boxes. If you \haven t leatned boul:_' N 4
3 - 2{ answer yet; “make anp X in the lasu: box, the' one wil:h the puz led
Y 0 L faced Il?auag S I FOICE ) j .f o :
. ~ " uhich box has"a—l:‘rinn:‘:l"'—"n“it"‘;fake an X on l:hc—Box wita p {;gﬁ:;_—i:c_v———-: —f
- , in it. [Pause] 1If you haven't learned this yet, make an XPB"rT the box
. - with the puzzled face. [»C"neck to see that the chzldpen megk onZy one .
. .~ box in-the row,} ) ' Y P
- , - .-‘- - . - |- . - . / : / to | i . ¥ N
EXAMPLE B Find Row B. ook at.the’'numbers in the arrow. What number comes next?
" Make'an X on the numbej.'!.that' comes next. ! S -
) . - . /;
. Ed s “ N \ !
.‘-‘“‘ % ) _— -
" R I
! [ ’ - : ) oo . *
n{fc*’ S SN
e A I : g




.~ , 4 . . ]

3 L]

* Now turn QQ-chejgexc.page and fold your booklet. T ' ' -
[Noie: Siarting with row C, db not assist the 'ohildven with the, test
except to make sure theJ are mavking nZH ong, boz cv. and at_least °
one bax ] ‘ .

,npw—e-*rouk-at“thE"srfnks*fu‘tne “““Méke'ﬁﬁ”x on the box Ehac f
tells how many sticks there are ... the box that tells how many sticks {
there are. [Pause.] ‘Remember, if youd hatven't learned about this yet, {
mark the puzr; d face. ’

. L]
M R

.Row D'. Hake} X on the box that hés 24 cuhes in it ... 24 cubes in ic. ...

/ N
Pow.E. I mﬁ oing CO .read a rumber story uﬂou; toy airplancs. I
will read the¥story twice. Listen both times beforc you mark a' box.
David has 9 toy airplanes. His sister Nancy-kas 13 cOy alrplanes.

How many more toy sirplanes does Rancy have Fha Davi {pre t.

Allow tzme *oﬁ the children to figure out thezr—ansm rs*t Ebn.]

_~Row F. Thi number story is about hdttle-cabs. For this story you may .
write on the paper if fou wanf to. Tom has-24 old ottle caps. He also
has 57 new’ho:Lle «ips. How many bottle caps does ;Tom have [altogether?
{Repeat. [F-necessary, rvemind ine fildren ﬁa ”maxe an X" on tHeir

ansgwer. AZéo, use the ”pxrzled fhge” reminder aslpeceé3any A A

iRpV G, _This numhez scory is about shélls. [17 shells are-in a box.
Some shells are Jlictle. 8 are hig. How mary litcle shella are 1n
the box? {Repeat.l_'i. : — - R4

[ ST ' :

+

Row H. This number sFory is about soccer. For tﬁis story you mav write

23 more playérs fame. Npw' there are 35 players oty the field. How many

ﬁmake an X" p nders as necessary. )

‘ ,_..---—'"'__"""r 1 ‘e
[]

?ﬁgo the next page., : ,]. . oL ! Vel
. ! ' -

! ' FEN f -

Ron“

. f 1 . R
. ./” b . ;f .
Row J. Look )c theé litele squares ia theﬁérrow. Luske an X on Che‘box
that tells how many squates, there ar TTZH67 many,sq sres chéreﬁara.

.

P , e e

Row K. Lookist the number sentences. One of the numheg septences” .
tells. how to/find the answer for this stoxy about havs:- After T -
read the . story, makKe an ‘X on the nuither sentence that tells how to

find the ansber Kar¥a had 15 hats. She gave 9 hss to Steve. Hows * -~

many hats did Karla have left? [Rspeat.]’ ..

players were onjthe fleld7at first? [prea?‘ Yse Ypuzzled face” and -

on the paper if you WQR;hjf. There were some soccer players on tne field.

‘ ox 'shows :he.numhers in ordet from smallekc~to 1argest {,,'&§'-'
~in ot&éf’fromjsmallest te" largesc° i o . ’

-,

-
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L Row L. This number story is about stickers. Make an X on the number
sentence that télls how to find the answer. Sarah has 28 stickers.
Her brother Ricky has 34 stickers. How many more stickers does Ricky
have than Sarah? [repeat.)

M Row M. This number story is about things to drink. There are 11
glasses on the table. 5 have orange juice in them. The rest have
milk in them. How many glasses have milk in them? [Repeat. )}

N Row N. This number story is abolit children swimming. There were 46
children swimming in the pool. 27 more children jumped into the pool.
How many children were in the pool then? [Repeat.)

Turn to the next page.

0 Row 0. Look at the problem in the arrow. What number is_the Ae.SWET oo+
what-number is the answer? [(Mention "write on parer" reminder)

P Row P. Look at the problem in the arrow. What number is the answer ...
what number is the answer?

Now we will do some different work. 1 will read a number story to you. Then
I want you to write a number sentence for the story. You don't need tp solve
the sentence. Just write the sentence the bect you can without solving it.
Write it on the line.

STORY A Judy has 4 chocolate cupcakes. She also has 7 white cupcakes. How many
cupcakes does Judy have altogether? [Repeat.]

STORY B Steve had 65 pennies. He gave 36 of them to Laura. How many pennies did
Steve have left? [Repeat.)

STORY & There are 86 marbles in a jar. 54 are big and the rest are little, How
many little marbles are in the jar? {iepect]

STORY D Adam has 7 puzzles. How many more puzzles does he have to put with
them so he has 12 puzzles altogether? [Repeat.]) .

[Give the children a short stand up-stretéh—touch toes--and so on--"break” here.)
Turn to the next page, the one that says "ADD" at the top.

Be sure you have the page that says "ADD” on it. All the problems on this
page are addition problems. Each problem has a letter by it ... A, B, C, D...

- all the way vo V, W and X. When I say "GO", start with problem A, then do B,
then C, and so on until I say "STOP!" 1If you can’t do a problem, 8o on to the
next one. Do as many problems as you can before I say 'STOP!" Ready? GO!
{Allow 6 minutes) STOP! You worked very hard on these problems. You will be
learning how to do them faster. (Reassure the children as you see fit.) Now
turn to the page that says 'SUBTRACT."

Be sure you have the page that says "SUBTRACT.” All the problems on this page
are subtraction. When T say "GO,” start with problem A. then do B, then C...

do as many as you can before I say "STOP!" Ready? GO! (Allow 6 minutes.)

I could tell you tried your best on these problems. You will be learning how

to do them faster. .

El{llc Now turn to the last page. 9?




e

5

ffhe work on this page is different. I want to see how quickly you can
think of the answers for addition and subtraction problems.

I am going to play a tape-—~the voice on the tape will say problems, like
this: [Play the four sample problems 2 + 8, 5+ 6, 7 + 4, 8 + 3.] The
problems will go very quickly, even faster than when you were in first grade.
Today yo': probably will not know very many answers, but when I come back and
we do these problems again, you will know more. Don't feel bad if you don't
know the answers today.

We will start with the row of boxes at the top of the page-~the ones with
capital letters A, B, C .... The voice on the tape will tell you where to
write your answers. Do your best to keep up with the voice. Get your
pencil ready. ([Start ifape.]

Script on Tape: Look at the row of boxes at the top of the page. Find box

A. 1 am going to say problems like 5 + 4. The answer for 5 + 4 is 9.
So there is a 9 in box A. Find Box B. What is 7+ 1?7 7 + 1 is 8. You

write an 8 in box B.

[10 second pause; make sure the children are working on the top row. ]
Now I am going to say problems for all the rest of the boxes in the top
row. I will not stop, so write your answers quickly. If you can't think of

an answer, just leave the box empty. Ready?

Form V Box C 3+ 1
Box D 2 + 5
Box E 1+ 6
Box F 7 + 2
Box G 2 + 6
Box H 3+ 5
Box I 4 + 8
Box 3 3+ 7
Box K 5+ 3
Box L 6+ 8
Box ¥ 8 + 7
Box N 4+ 9

38




&
Stop working. You may rest for a moment...then we will work on the bottom
row.
{10 second pause]
Ready to listen again? Look at the bottom row of boxes. Find Box A. This
time I am going to say problems like 9 - 6. The answer for 9 - 6 1 3. 5o
there is a 3 in box A. Find box B. Wh;t is 4§ = 2?7 4 - 2 is 2. You write a
. 2 in box B.
(10 second pause--make sure the children ave in the bottom row.]
Now T am going to say problems for the rest of the boxes. T will not stop,
so write your answers quickly. If you can't think of an answer, leave the
box empty. Ready?
Form V Box ¢ 7 -1
_ Bo; D 8§~-4
BoxE 9 -5
Box F 7-4
Box G 8 -6
BoxH 4 ~ 3
Box I 11 - 2
Box J 13 - 8
Box K 12 - 7
Box L 15 - 9
Box ¥ 10 ~ 2
Box N 16 - 7
Stop working. Put your pencil down.
{Stop the tape.]
That is all the work we will do today. Remember, we will come again and you
will do work like this again. Each time I come, you will be able to do more
of the work,

[Collect the booklets,]
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Do

92 98 89,37 57 3, 28 82 %
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A 53
+34

B. 30
+ 2]
C. 27
+.62
D. 503
+ 293
E. 265
+ 314
F. 332
+ 244

Add

8

* 56
A N

+_8
79 |0

t_1
29 | P

* bt
HS | @

+28
77 |R

+35

V.

W.

X.

+ 58

67 .
25

+ 22.

5§
98
+ 85




Subtract

A 67
~h2
B S5k
- 25
C g8
-1
D. 698
- 457
E. 48
- 23|
F. 98s
- 265

G

32
S

M. 256
- 138
N. 388
- 268
Q. 93
- 408
P U6
- 393
Q 929
- 743
R 726
~ 186
105
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Directions for Administering Achievement Monitoring Test W

Coordinated Study f#1 & #2

General Directions

Reading the Test. The first part of this test is in multiple choice format

and is read aloud to the children. Read the questions extactly as they are
printed in the directions; do not paraphrase. Each question is read twice--

or the koy phrases are repeated after the original question is read. Read

the questions at a conversational pace. The second part of the test involves
verbal problems for which the child.must write, put not solve, a number sentence.
Again, you will read the number story twice. The third part of the test is
timed and assesses the child's speed and accuracy us.ng the addition and sub-
traction algorithms. The fourth segrent, the basic facts speed test, is
administered via tape.

Since nmany children will not know how to do the majority of the test,
egpecially at the beginning of the year, they will no doubt want to ask
questions or want you to repeat items yet again. Please do not allow
this-~instead, ask them to answer "as best they can" or to mark the
Ypuzzled face' to show they have "not learned this vet." Xote also that
reading the answers to the children is not permitted.

Since this is a group-aduinistered test, verbal exchanges with individual
children can be distracting and interfering--try to establish a policy
of not talking and not allowing the children to talk in betw2en questions.

Should the above directions seem unnecessarily stringent, pleasse realize
that we are attempting to measure change over time and that we have very
few questions on wh*ili to base this measurcment. The children will take
the other forms of this saze test at 6 week intervals and then they will

repeat the three forms; nopefully cach time they will be able to answer '
the questions more successfully.

Make sure the children mark only one box and that they mark at least one
box. Encourage them to use the "puzzled face” by reminding them that this
response means "L haven't learned this (how to 6o this) yet."

Pacing the Test. Try to keep the test moving. Expecially for the number
story and algorithm problems it may take a "long" time for the children to
figure out an answer. As a rule of thumb, allow the group to work on each
question until only one or two children are still working. At that point,

if necessary, suggest that anyone still working mark the "puzzled face”

box. Then just go on to the next question without waiting longer. The

second part of the test, sentence writing, may go slowly. Rewmind the children

107




EXAMPLE

EXAMPLE

not to solve the problem. The third part of the test is timed and must be

administered accordingly.

The last section, the taped basic facts, is a speed test. Once the tape is
started, it will noi be stopped.

Estimated Adninistration Times

Part 1 10 min.
Part 2 5 min.
Part 3 15 min.

Part 4 5 min.

Preparations for Testing

The children will rneed two pencils with erasers. They will not need scratch
paper for this test, since they will write in che "arrow" space. The children's
names have been written on the tests in advance; distribute the tests, naklng
sure each child has his/her own test.

Specific Directions

SAY :

A

B

Today we are going to do some work with numbers in this bookler. You
learned how to do some parts of the work last year in first grade. You
will learn how to do more of the work this year in second grade. We domn't
expect you to know how to do all of the work today. We will come back
again and again while you are in second grade . . . each time you will
have learned how to do more of the work.

Find your name on the line. Look at the big box with an X in ite-
you will answer the questions today by making a big X like this one.

Now find row A. I am going to ask you a question. You will answer

by making a big X in one of the boxes. If you haven't learmed about

the answer vet, make an X in the last box, the one with the puzzled

face. [Peuse.] .

Look at the boxes with the black and white dots in them. Which box has the most
black dots? Make an X on the box with the wost black dots. [Pause)l If you '
haven't learned this yet, make an X on the hox with the puzzled face. [Check ¢z
see that the children mark ouly ong bex in the row.)

Find Row B. Look at the numbers in the arrow. Which box has the numbers
in order from largest to smallesc? Make an X on the box with the numbers

*in order from largest to smallest,

Now turn to the next page and fold your booklet,

[Note: Starting with row C, do not assust the ehiidren with the test
excepe to make gure they are marking only - we box and ar least one box. ]
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c Row C. Make an X on the box that has a seventy-four in it ... make
an X on the box that has a seventy-four in it. [Pause.] If you
haven't learned about this yet, mark the puzzled face.

D Row D. Look at the number in the arrow. Make an ¥ on the box that
has that many stars in it ... make an X on the box that hkas that many
stars in it,

E Row E. I am going to read a number story about fish. I will vead
the story twice. Listen both times before you mark a box. Judvy has
6 little fish. She also has 9 big fish. How many fish does Judy
have altogether? ([Aepeat. Allow time for the children to figure out
their answers to rows E-H. ]

F Row F. This number story is about comics. For this story, you may
write on the paper 1if you want to., Paul had 43 comics. He gave 28
comics to Carol. How many comics did Paul have left? [Repeat and
give "puzzled face' rerinder if necessary to move the teet along.

You alse might need to remind children to "make an X" on their answev.)

G Row G. This number story is about tickets. First Julie bought 7
tickets to ride on the roller coaster. Then she bought 4 more tickets
to ride on the ferris wheel. How many tickets did Julie buy? [Repeat.)

H Row H. This story is about a dog’'s leash. For this story you may write
on the paper if vou want to. The dog’s leash is 75 links long. A
part of rthe leash 47 links iovag is around a tree. The rest of the leash
is not. How long is the part that is not around a tree? [Repeat.
Remind about "puzzled face” and "make an X on answer” as necessary.)

Turn to the neXt page.

I Row I. Look at the three purszs. Which purse has the least amount
of money in it ... the least amount of money?

J Row J. Look at the numbers in the arrow. Make an X on the box that means
the same as the numbers in the arrow...that means the same as the numbers
in the arrow.

K Row K. Look at the number sentences. One of the number sentences
- tells how to find the answer for this story about keys, After I

read the story, make an X on the number sentence that tells how to
find the answer. Sally has 8 keys. Her brother Mike has 14 keys,
How many more keys does Mike have than Sally? [Repeat.)

L Row L. This number story is about beads. After I read the story,
make an X on the number sentence that tells how to find the answer.
Jack has 16 red beads. He also has 56 green beads. How many beads
does Jack have rltogether? [Repeat,)

- | Row M. This number story is about links. Mark the number sentence
that tells how to find the answer. Patty wmade a chain of links. She
used 3 links first. Then she used 8 more links. How many links long
is her chain? [Repeat.])

N Row N. This number story is about marbles. On Tuesday Melinda won
Qo 31 marbles. On Wednesday she won some more marbles. She won 64
]:MC . marbles altogether. How many mrbleﬂgg she win on Wednesday?

[Repeaz. )




Turn to the next page.
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0 Row 0. Look at the problem in che arrow. What pumber is the answer ...
what number is the answer? [#ention "write on paper” reminder)

p Row P. Look at the problem in the arrow. What number is the answer ...

what number is the answer?

Now we will do some different work. I will read 2 pumber story to you. Then
I want You to write a number sentence for the story. You don't peed to solve
the sentence. Just write the sentence the best you can without solving it.
Write it on the line.

STORY A Jenny had 13 balloons., She gave 9 bzlloons to Ben. How many balloons -
did Jenny have left? ([Repeat.]

STORY B Mark has 16 crayons. His sister Pam has 58 crayons. How many more crayons
does Pam have than Mark? [Repeat]

STORY c Jean had 26 bottle caps. Her mother gave her 37 more bottle caps. How
many bottle caps did Jean have altogether? [Repeat.)

STORY D There are !l trucks in the sandbox. 8 are big and the rest are little,
How many little trucks are in the sandbox? [Repeat.)

[Give the children a short stand ub-stretch~-touch toes--and 8o on--'break here.)

Turn tO che vext page, the one that says "ADD" at the top.

Bc sure you have the pa~e that says "AND” on 1t. All the problems on this
page arve addition problems. Zach problem has a2 letter by it ... A, B, C, D...
all the way to V., ¥ and X. Vhen I say “G0", start with problem A, then <o B,
then €, and 80 on until I say "'STOP!" If vou can't do a problen, go on to the
next one. Do as manv problems as you can before I say "STOP!" Ready? (¢oO!
(Allow 6 minutes} STOP! You worked very hard on these problems. You will be
learning how to do them faster. {Rcassure the children as you see fit.)} Now
turn to the page chat says "SUBTRACT."

Be sure you have the page that says "SUBTRACT." All the problems on this page
are subtraction. When I say "GO," start with problem A, then do B, then C,.,
do as many as You can before I say "STOP!" Ready? GO! {(Allow 6 minutes.)

I could tell You tried your best on these problems. You will be learning how .
to do them faster.

Now turn to the last page.
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The work on this page is different. I want to see how quickly you can
think of the answirs for addition and cubtraction problems.

I am poing to play a tape--the voice oin the tape will say problems, like
this: [Plry tie Jour comple rrobisms 2 + 8, 5§ #6, 7 +4, 3+ 3.) The
problems will gfo very quicklv, even {aster than when you were in first grade.
Today you probably wiil not know very many answers, but when I come back and
we do these problems again, you will know more. Don't feel bad if you don't
know the answers today.

We will start with the row of boxes at the top of the page-—-the ones with

. capitul letters A, B, € .... The voice on the tape will tell vyou vhere to
write your answers. Do your best to keep up with the voice. Get your
pencil ready. [Start taze.)

Script on Tape: Look at the row of boxes at the top of the page. Find box

A. T am going to say problems like 5 + 4. The answer for 5 + 4 is 9.
So there is 2 9 in box A. Find Box B, What is 7 +17 7 + 1 is 8. You
vrite an 8~in box B.

[210 second paus~: make sure the children are working on the iop row.)
Now I am going to say problems for all the rest of the boxes in the top
row. I will not stop, so write answers quickly. }f you can't think of

an answer, just leave the box empty. Ready?

Form W Box C 2+ 4
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Stop working. You may rest for a moment...then we will work on the bottoz row.
{10 seeond pause)

Ready to listen apain? Look at the bottom row of boxes. Find Box A, This
time‘f an going to say problems ljke 9 - 6. The answer for 9 - 6 is 3. So
there is a 3 in box A. Find box B. What is 4 - 2? &4 - 2 is 2. You write a
2 in box B.

(10 secornd pause--make sure the catldren are in the bottom row. )

Now I am going to say probtlems for the rest of the boxes. 1 will not stop,
g0 write your answers quickly. If you gan't think of an answer, leave the
box empty. Ready?

Form W Box

Box F 7 -3

Box G 6 -1

Box H 7 -5

Box I 10 - 4

Box J 13 - 9

Box K14 - 8

Box L 11 - 7

Box M 12 - 4

Box N 17 - 9
Stop working. Put your pencil dowm.
[Stop the tape.}
That is all the work we will do today. Rewmember, we will come again and you
will do work like this again. Each time I come, you will be able to do more
of the work.

{Colicet the booklets.] :
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_forms; however, when there ar.

Appendix C >

PERFORMANCE BY OBUECTIVE

FOR THE TWO SCIIOOLS AND SIX CLASSES
7 .

For ghose objectives for which there are three items, the number

of subjects represented in the proportion correct at a particular

test time is ascertained simpi_g by summing che N's for the three
= ‘more or less than three items,

the N is increased or decreased proportionately. |
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~ subt-part part whole~addend 2 50.0 25,9 !5'_
11-15 o 3 4 sc.0 857 S
10-99 ©3 ; 6%3 44,3, i 57/ 75 ¢
Intence-Writing (Frec Response) ' ) ‘
add-simple joining 2 00O ’eC, 0
subt-simple secparating 2 /80, 8t ; R
subt-part part whole~addend 2 7860.83 70,0 e -, _,___1*_ -
_add-part part whole 2 /0.0 ¢ /0.0 Teooo
subt-comparison 2 56.7 O - o s
subt-join~addend "2 20,6 i‘i o .
Set A (as above) 6 §9.3 728.4 T
11-15 6 78.6 750 _ | .
. . T
. ’ - \oe BRI~ L
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EMCiugh the problem types cortespond to Set B, these free respons

L)

¢ problems have the same wording ct:_c"

iCsus; 1.e,, the Sentence-Writing Sat B items above have slternative wording, number order, etc., . .~ I, M

o9
el 420./‘ _
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as the interview

b




?

-‘l‘able (Cont iuued)'

F]

;Scrtption of Objectives

! Objective .

+Composite Objecti" »

Number

© Administration Time

Number

Administration T

ubt 0=20

' 4 N\
of Items A3 . A4 of Items A-3 " A4 ¥
&lgdrithms -~ ’ ¢ . ° J
addition algorithm 3 - 1 E5 _f' 4 .
subtraction algorithm 3 78. % ’ oot 6 . < ' Ba. £5.77 |
: - : A
Wlgoritlims, (Free Response) (Timed Test) | s
2-digit addition algorithm 27 737 7S
3~-dipgic addiction. algorithm 36 726 85.77 )
3 addends . 9 ”.9 &4.9 72 72,7 Sp.C
2 ?digic subtraction algorithm 27 5¢‘Z 5 73,20 . 25,7 , S¢. 2
digit subtraction algorithm 45 QL4 27 72 - =
Refall of Basic Facts \ R . .
(Speeded Test) i . ) _ .
dd 0-20 . 36 §4<° 92.3
36 g0 924

A-3
Forim U N = 5
FormV N = 5
Forn W N = &«
]
. 42i
le 4

" A4

~
-
S

{

’ Administracion Time

.4

—_

e
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